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Steam Turbines 















We are manufacturers of steam turbines and alterna condensers, feed-water heaters, rotary cooling water 
tors up to 275 MW for publiceand industrial powe1 strainers and other ancillary plant and are well equipped 
stations, and also of gas turbines. centrifugal and axial to design and construct complete generating stations and 
flow compressors, all of Brown Boveri design. also fully integrated schemes for the utilisation of waste- 
We also make water-tube boilers of Foster Wheeler design, heat or by-product fuels. 


Richardsons Westgarth (=) Ltd. 


—— ,— A member of the RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 


\ 


(RxW> 
\ \ / THE NORTH EASTERN MARINE ENGINEERING CO. LTD RICHARDSONS WESTGARTH (HARTLEPOOL) LTD 
‘ . 


PARSONS MARINE TURBINE CO. LTD THE HUMBER GRAVING DOCK & ENGINEERING CO. LTD 


\ 
(G) GEORGE CLARK & NORTH EASTERN MARINE (SUNDERLAND) LTD RICHARDSONS WESTGARTH ATOMIC LTD 


ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, CO. DURHAM 
LONDON, S.W.1 - 59 MOSLEY STREET, MANCHESTER, 2 - 75 BUCHANAN STREET, GLASGOW, C.1 





AND AT 58 VICTORIA STREET, 
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THE BESCO HS SHEET METAL 
FORMING & FLANGING 
| MACHINE << 


makes that nightmare job of flanging and iH 
forming irregularly shaped sheet metal >» 
just another easy and accurate operation sail 


for the semi-skilled man, taking the place jul 


of the old hand methods. Flanges ex- 

ternally and internally ; forms, with the 
necessary tools, plain flanges; = return au mn 
bends; off-set, flared, large radius and 
half-round flanges, or wires and false 
wires the edges of sheet metal. 








Maximum height of flange, Ij in. 


Maximum thickness handled, 
12 S.W.G. mild steel 


DELIVERY EX STOCK 
Fuller details on application 


Designed and built by... 


We swards lt 


heavy metal presswork 


Edwards House, 359-36! Euston Road, London, N.W.1. Phones: EUSton 468! & 3771 Grams: Bescotools Norwest London 
Lansdowne House, 41 Water Street, Birmingham 3. Phones: CENtral 7606/8 Grams: Bescotools Birmingham 3 















A modern, 450 ton 4-column upstroke universal hydraulic press, installed at our | 
Landore Works, enables heavy metal presswork to be undertaken by Yorkshire | 
Imperial. 


This work includes dished and flanged ends, trunking, hemispherical ends, special +s ee 
shapes and irregular and other bends in copper and copper-base alloys, aluminium, Aide | // 
mild steel, aluminium-bronze etc. in large or small sizes up to 14” thick. a 

Yorkshire Imperial have the specialised knowledge, know-how and capacity | 
for heavy fabrication work and enquiries for Presswork in any form, for one off or | 
in quantities, are welcomed. | 


few 











by YORKSHIRE 
wotemtss IMPERIAL 


YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE — P.O. BOX 166, LEEDS. TELEPHONE, LEEDS 7-2222 















Cajal NINN WRENGHES 











8 — covering 2-700 ft. Ibs. 
for 3’, 4", 2” and I” Sq. Drive 


Another new model available 
ex-Stock: 


STURDY & RELIABLE. 
COMPACT DESIGN. 
ADJUSTABLE. 

3 PHASE SIGNAL BY 


40-280 inch. Ibs. 3” Sq. Drive 


New Nut Tightening Torque Data leaflet available 


JENKS BROTHERS LIMITED 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON 
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POWER TRANSMISSION— 


through the medium of 
| FLEXIBLE 
FABRIC 
COUPLING 
DISCS 





*% Are easily assembied. 

%* Give extreme torsional flexibility. 

% Absorb irregularities in load variations. 

% Axial and parallel misalignments are corrected. 


ESTABLISHED 1895 


HERMETIC AUYBBER C2 [7 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 


"Phone : EDGbaston 0983/4 Telegrams : “Hermetic Birmingham.”” 
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For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always-been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 


Let us tackle your 
Well job now and give 
you a well done job. 


Cc. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.i 


Telephone: WATerioo 7044 


Branches : 93/4 BROAD STREET, BIRMINGHAM 15 
BARDON CHAMBERS, KING ST., LEEDS | 


Telephone: Midiand 1762 
Telephone: Leeds 23550 
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The logical choice in ELECTRIC MOTORS 














Upto 5,000 hp. 


Years of trouble-free service from Brush Electric Motors is proof of the practical wisdom 
and first class workmanship which distinguishes Brush products the world over. No better 
motors than Brush ever came out of any works. 


To supply the power drive of industry, Brush offer a range of quality built AC motors 
with all types of enclosures and standard speeds, for horizontal or vertical mounting. 
DC motors are also available with similar outputs. 


If you require motors within this range, just write to BRUSH stating your particular need 
—our technical engineers are at your service without obligation. 
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: RIGID FRAME & WINDINGS SLIPRING ROTOR ASSEMBLY CONSTRUCTION 


EIURTE — for quality §— situs | 


BRUSH ELECTRICAL ENGINEERING CO. LTD 


Loughborough - England “yy (Member of the Hawker Siddeley Group) 
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Vessels may be ‘greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 


combine semi-ellipsoidal form with 
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‘Rotarprest’ Ends for Pressure Vessels 


can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from 5 to 15 feet diameter, and #” to 4” thickness ; 
knuckle radii and depth may be varied to meet individual 


requirements. 


Please ask for List No. E965 giving full range of sizes. 








G. A. HARVEY & CO. (LONDON) LTD. 
Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 
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~KONTITE 


The World’s Finest 
Pipe Fittings 


@ All Kontite Castings are made in corrosion 
resisting gunmetal. 


The Kontite range of fittings is the largest in the trade. 


Our delivery service is second to none and all items can be 
delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 
up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 








KAY & COMPANY (Engineers) LTD. 


ENGINEERS BRASSFOUNDERS & ALLOYERS 


Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 
Phone: 304! Grams: ‘‘ Kontite"’ Bolton Telex No. 63-186 














HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE 





ADVANTAGES... 


*% ... To the User—tncreased productivity with increased working 





capital. Economies made possible by scrapping 
obsolete machinery. 


* ...To the Supplier—Will not lose customers by failing to offer 
credit facilities. 





*  ... To Both— Progressive expansion by the maximum use 
of the MUTUAL PLAN. 
I Ra eh aca tet see sas. cil satel lancet = 


Write for copy of this booklet NOW. 


MUTUAL FINANCE LIMITED 


MEMBER OF FINANCE HOUSES ASSOCIATION 
BANKERS 


201 REGENT STREET - LONDON W.1, and Branches ’ 
i 











THE BNGINEER Jan. 16, 1959 


















A! vkes lubricating oil filter 
fitted on the new series of 
“NMH”" normally aspirated 
horizontal diesel engines 








Good Diesels 
deserve Vokes filters 


Vokes lubricating oil filter o1 
a National six cylinder diese 
generating set, 83 of whicl > 
: , . 1 . have recently been supplied 
hese three diesel engines are manufactured by The National 10 the Argentine for power 


veneration in rural areas 









Gas & Oil Engine Co. Ltd. —and all three are fitted with 







Vokes lubricating oil filters. Like many other well-known 


diesel engine manufacturers National know that Vokes 









lubricating oil filters ensure minimum engine wear, longer 






engine life and radically reduced maintenance costs. If vou 






would like to know more about Vokes lubricating oil filters 






please write to us. Our engineers will be glad to help you. 











Lokes lubricating filter fitted 
on the new series of ““NMIHB 
mechanically super-charged 
horizontal diesel engines. 





ow" 


Guaranteed ‘full flow’ protection 





VOKES LIMITED - GUILDFORD : SURREY © Telephone: Guildford 62861 (6 lines) 


Tele Pranis & Cables: Vokesacess. Guildford. Telex. Telex: 13-535, Vokesacess, Gf. 


Vokes Australia Pty. Ltd., Sydney Represented throughout the World 
V.316 
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DEVELOPMENTS 



































Good Diesels 
deserve Vokes filters 











Guaranteed ‘full flow’ protection 





VOKES LIMITED - GUILDFORD : SURREY ‘: 



























































No. 6 heavy duty borer, machining base plate 
17°10" x 13'3" for a 1100 ton hydraulic press. 


Machining facilities for heavy capital equipment are being 
extended by the development of an entirely new site, 
the South Works, at Stockton-on-Tees, where an add- 
itional 200,000 sq. ft. of buildings are equipped for 
machining heavy pieces up to 100 tons in the manufacture 
of equipment for the chemical, gas, petroleum, nuclear 
energy and iron making industries. 


Large face plate centre lathe, swinging 32'0" dia. 
up to 100 tons. 


ASHMORE, BENSON, PEASE & COMPANY 
ABP ASSOCIATED with THE POWER-GAS CORPORATION LIMITED 





STOCKTON-ON-TEES AND LONDON 


AUSTRALIA CANAOQA - It*nNOta « SRANCE « “$O0UTH AFRICA 377 





























































































































INDIA 7500 kVA 132/33 kV 
transformer for Madras 








CHILE 5000/6250 kVA 66/16 kV transformer 





E6.C. Moxos 














for the world 








iGoust-hatel-m-t-mpt-} ath oy-N mrer-h-m Or hat-Ket-le-h elem Olebe(>s 

as India and South Africa — G.E.C. transformers 
are helping ono) wbelomnols mest hebece)col 

benefits of electric power to the peoples of the 
globe. For the world has come to rely on the 
transformer equipment developed, 
manufactured and installed by the skilled 


technicians of this great organisation. 


SOUTH AFRICA 2500 kVA 3.3/3.3 kV transformer fitted with 


CANADA 2500kKVA 13.8/2.4«V 60c/s transformer fitted with 
on-load tap-changing switch for Niagara. on-jJoad tap-changing switch for the Rand mines 


transmission equipment 


HEAD OFFICE: MAGNET HOUSE KINGSWAY LONDON WC2-THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND. 
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‘Dont lose valuable Production Time 


FOR DRY CONDITIONS “SE 
ASPLIT ‘O’ 


NEW CORROSION RESI! 


FOR WET CONDITIONS 





When repairs are necessary this new cement can 
save considerable production time. 
It has extremely wide chemical resistance and can 
be put into use at times shown when applied 
ANY CONDITIONS at the atmospheric temperatures quoted 


VV RIT? 


MANUFACTURED AND SUPPLIED EXCLUSIVELY IN GREAT BRITAIN y 


* WORLD PATENTS OWNED BY FARBWERKE HOECHST. A.G 


HEAD OFFICE: EAGLE WORKS - WEDNESBURY - STAFFS [PRODORITE] — 








TELEPHONE WED 182! 9 LINES 


LONDON OFF ARTILLERY HOUSE - ARTILLERY ROW - LONDON S.W.i. 
TELEPHONE 5 LINES 








Three H & W dual-fuel 
engines with H & W 
alternators. Each 
alternator set 
develops 330 kW 
at 428 r.p.m. and 

operates on 

sludge gas 





4 


Alternators and engines are H & W alternators supplied in all sizes 


of H & W design and manufacture 
thus ensuring our undivided from 100 to 5,000 kVA and voltages up 


responsibility for the complete to I! kV. with 
power set. We also supply the H & W 2- or 4-stroke turbo-charged 
necessary control equipment. Diesel engines 
(“in line” and “V” type 4st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HARLAND & WOLFF 


GLASGOW LONDON LIVERPOOL SOUTHAMPTON 
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rf WELDED ~, 


PRESSURE VESSELS ‘ 


in STAINLESS STEEL, MONEL, TITANIUM, 
HEAVY ALUMINIUM AND MILD STEEL é 


Vers 





THE SIGH OF 
C000 WELDING 








Welded Aluminium Storage Tank, 
8’ 3” inside diameter « 14'6" long 
inside ends x }" thick. ALUMINIUM: 
welded by * Sigma’ with pure 
Aluminium wire. 


Welding techniques and inspection controls equal to 

ae ae = all requirements; modern progress and planning 
Welded fabricationszand fusion- 
methods to quicken delivery; capacity and full research 
welded pressure vessels to the requirements 


Gee ; facilities for variety of work; all these essentials 
of Lloyd’s Class 1, A.S.M.E., A.O.T.C. 


are co-ordinated by Jenkins of Rotherham to provide 


codes and similar specifications. ; 
a production potential second to none for the 


fabrication of welded pressure vessels. 


JHNKINS of Rotherham 


ROBERT JENKINS & CO. LIMITED 


Telephone: 4201-6 (6 lines) 


ROTHERHAM 
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STRATFORD LONDON 






MODEL ‘‘B’’ No. 2) 


Si din: pein 


PRECISION TOOL-ROOM LATHES 


MODEL “B” 
BUILT IN THREE SIZES SWINGING 13-17-21 INCHES OVER BEDWAYS 











THE ROTARY VALVE 


OR FEEDER FOR 
CYCLONES AND BINS 


Deep Drawn Metal Pressings 












6-BLADED ROTOR 
FOR PERFECT SEAL 


— BALL 
BEARING 
MOUNTED 
ROTOR 
OlL SEALED 





ELECTRIC 
MOTOR 





f 
| =e = cna on 
IN ALL METALS IN ALL FINISHES FOR ALL PURPOSES | 
ccgatheeuie ental ee = eal cereal | REDUCES DUST LOSSES 
ome iammapemdeai onpilcsagengleenteti ow Cosmetic, Elec- | 
Aluminium Alloys. os Clear or Colour Se a ea. | CAPACITIES UP TO 
Nickel Silver, Stainless | acquered, Plain or tion and Packing and | pibieiinlinmabacaietea F. E. oF . | L Re)’, | 
and Bright Mild Stee! Colour Anodised many others. ELIMINATES iceiecns: Coenen 
We invite your enquiries FIRE RISK eats 00, sinaey aAgmes Sb7Es 
WRIGHT, BINDLEY & GELL LIMITED TRADE SUPPLIED 
PERCY ROAD - GREET - BIRMINGHAM 11 WRITE FOR LEAFLET 


Telephone SPRingfield 4491 (P.B.X.) Telephone : Simonswood 2461-2 














~ BARIMAR sans supertatives but 


This is An Achi t 
Barimar are not 
Keen on superlatives, but here is a recent to Grow About! 
welding repair, of which they are might a 


proud. It kept Barimar experts steadily on 


the job working in relays, day and night, for over a fortnight. It was a welding job in which ever 
moment counted, for many thousands of pounds of productive work for the British Motor Car industry 
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i We 
@. FOSTER STREET ® DARLASTON @ STAFFS 







THE / | 


me EVERTITE | 7 
SZ "ay gor I METALCRAFT PALLETS 


wae AS 


Matetsi Bridge built by 
Messrs. Dorman Long 
(Africa) Ltd. No less than 
10,000 2?” Evertite Lock- 
nuts were used exclu- 
sively throughout the 
construction ofthisimpor- 
tant work 





























ARE YOU MAKING BEST USE OF VIBRATION? ne ee oer m 
With EVERTITE Locknuts, the most severe vibration only serves to 8g ur metal when it comes 


tighten the grip of the nut. Simply tightening the nut in the usual way to making Pallets of any description, stand- 

arg: it to lock, and the EVERTITE cannot work loose until removed ard design or special purpose. We offer 
y a spanner ios , ‘ P 

Chosen by Engineers for bridge building and many other applications the most competitive service in this field. 

in the Engineering Industry, EVERTITE Locknuts can be used indefinitely 

without loss of efficiency. Write for free sample and literature. 


- NUTS & BOLTS (paRtAsTON) LTD. 








Metalcraft Products 


amour 23536 THE AIRPORT CARDIFEI 











TEL: JAMES BRIDGE 216324 GRAMS: “NUTS” DARLASTON 





wa 














was at stake 


Take a look at the pictures, they tell a vivid story of the damage and repair of the crown of a 
mighty power press—a machine that stamps out tens of thousands of body panels and com- 
ponents for the Motor Industry in Great Britain every year. ‘Mighty’ is the word, for this 
press crown alone weighed twenty tons and the damage that had to be repaired was grievous 


Only Barimar could 
hav: tackled an outsize 
job like this, saving an 
important branch of a 
great industry from a 
serious hold-up; only 
Barimar could have 
returned the repair to 
the owners with the 
famous Barimar 
Money-Back 
Guarantee 





vere broken right away 


The picture above shows two of the four toggle-shaft lugs that 
that Barimar experts 


these broken lugs weighea half-a-ton each—the sort of poser 
delight to tackle and solve. Not only were the lugs shattered, but there were also serious 
cracks and fractures in the main body of the casting. Some twenty-five feet of cracks 
and fractures had to be welded in metal up to 7 ins. thick. Throughout, the job called for 
not merely welding, but for superlative welding. Barimar Scientific Welding, that stands 
up to tremendous strain.—A job right up Barimar’s Street “> 


h k leted job. The lugs Barimar House, 
Now regard the picture on the right showing the completed jobd c 
were lined up so accurately before welding that subsequent machining was 22-24, Peterborough Road, 
reduced to a minimum. Reconditioned, strengthened, tested before dispatch Iz. FULHAM. LONDON, S.W.6. 
Gnd GUETONIEES, Che CtSEE Hes staky Ter Serves eo — a Telephones: RENown 2147-2148 (Night 2148). Telegrams: ‘* Bariquamar, Walgreen, London.” 
The losses on production were reduced to the lowest possible level. 
~ — BIRMINGHAY, 12 ‘ | 6 
B 1{RIMAR BRANCH 4DDRESSES ” MANCHESTER, 13: 67, Brunswick St., Ardwick Tel: Ardwick 2738. GLASGOW, 


BARIMAR The World's Scientific Welding Engineers— 





116-117, Charles Henry St Tel: Midland 2696 NEWCASTLE UPON TYNBF, |: 64-66, The Clos Te Tt) 
C.2: 134, West George Lane Tel Central 4708 

















SHEFFIELD 
WIRE 
ROPES 

































If your job calls for wire | 
ropes at all, then there’s 
a place for Sheffield Wire 
ropes—for dependability, 
strength and a long work- 
ing life. 

Don't ever take a chance 
with wire ropes, always 
be sure—with Sheffield. 































Also makers of the 
“RAM” RAILWAY 
WAGON PINCH BAR. 


SHEFFIELD WIRE ROPE CO. LTD. 
bones SHEFFIELD, ENGLAND 
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precision ground geers 


design and manufacture of complete gear boxes 


helical and spur 
gears up to 12° diameter in prototype 

















or production quantities 


a range of precision ground 
case-hardened gears 





Where tt ts 
possible to use pre-designed 
gears quick delivery can be made 
from the range of 6 


Brochure No. 20 diametral pitches with 3 


helix angles or in straight spur. 


~ 


CENTRAX LIMITED, VICTORIA ROAD, FELTHAM, MIDDLESEX Telephone: FELtham 4851-5 
Cables: Centrax, Feltham 








May we pick the winner for you... 
When choosing between Die Castings or Hot PRESSINGS can count on us 
for sound, unbiased advice! We make both HOT P GS in Brass, Bronze, 
Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze or 
Aluminium. The unique experience of our organisation...two separate yet 
inter-related operations under one roof... will ensure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—sec us first! Our Technical 
Representatives are always at your service. 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Non-Ferdica Werks, Nerth Circular Read, Landen N.W.2 Tel: GlAdstene 6377 1732s | 

































, 1959 
















There’s safety in numbers but 
One Wells Lamp can work 
wonders in fog. 





No. 18 KETTLE TORCH LAMP 
CAPACITY 3 PINTS PARAFFIN 


THE GUIDING LIGHT OW A GLOOMY NIGHT. 





No. 18a TRENCH LAMP. 5 pints CAPACITY 


Also makers of Wells Waste Oil Filters, 
Oil Storage Cabinets, Barrel Pours, 
Lathe Drip Cans, Portable Industrial 
Oil Heaters, Lime Spraying Machines 
and Spray Guns. 


A. C. WELLS & CO. LTD., 
MOUNT STREET, HYDE. 














Telephone : HYDE 2953 Telegrams : UNBREAKABLE, HYDE 
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Electrical Aids in Industry 


Light-Sensitive Cells 





What are light-sensitive cells? They are devices which 
can sense and measure changes in the level of light or, 
in some cases, respond to the quality of light falling on 
them. There are various types of cell and each has its 
particular field of use. One of the best known is the 
photo-electric cell. 


What can light-sensitive cells do? A change in the 
amount of light falling on the cell can cause a switch, 
relay or counter to operate. Alternatively, the direct 
indication of the light intensity can often allow some 
other factor to be determined and, if required, con- 
trolled. They are reliable and require little main- 
tenance. Careful installation, as with al] types of 
equipment, gives a good reward. 


How can they be used? These cells have many appli- 
cations in industry, for controlling processes, for 
inspection and measurement, for sorting material and 
for safety purposes : 


Counting 
Where objects on a conveyor belt are too soft or light to 
operate a direct mechanical counting device, where they 
are too delicate or freshly painted to sustain physical 
contact or where the articles 
= vi sary im size, a light-sensitive 
B: @ cell can be used. This counts 
A O CJ Vo the objects by interruption of 
ee oe ae ee an appropriately sited beam 


LJ of light. 


Hopper or Tank Level Control 
Many forms of feed can be accurately controlled by light 
cells. One important one is for controlling the input to 
a hopper of fluid solids such as sand or peas. Here, two 
horizontal light beams are required: the upper, when 
interrupted, indicates that the * 
hopper is full and stops the sup- 
ply; the lower, when it ceases to 
be interrupted, indicates that the 
hopper is nearly empty and re- 
starts the flow. 





Package Content 
The level of powder in packages can be checked with light 
cells. The cell is so positioned that when the powder is 


a O a m 
up to the required level, the light reflected from the 


surface of the powder is picked up by the cell and causes 
the carton to be accepted. If not, it is rejected. 


Data Sheet No. 8 


Colour Sorting 

The quality of many articles can be 
gauged by their colour — seeds and 
nut kernels, for instance. The objects 
are fed into a tube by means of a 
vibrator pan and fall into the beams 
of three equally spaced light cells 
which scan them from all sides. If 
the object is acceptable it falls into a 
chute carrying it to one conveyor; 
if its colour is bad it is deflected as 
a reject. 


@oo 


5 
0 


@) of C0 


Kee 
ee 


Guillotine Guard 

BB Light cells for guarding a guillotine 
' or power press should be used 
. only as a supplement to a mech- 
anical guard or where the latter 
is impracticable. The interruption 
of a curtain of light by a hand stops 
& the machine instantaneously. 


Press Feeding 

Where the rate of feed of strip metal 
must be suited to a varying speed of 
acceptance by a press, a loop of the 
strip is allowed to sag between the 
feed and the press. When the loop 
reaches a predetermined depth a light 
beam is interrupted and the slack is 
taken up. 





Processing Objects on the Move 

Many articles are processed while on a conveyor line. 

For instance, where articles are to be sprayed while on the 
__ Q_ conveyor, the paint saved 

a = = 





— = —.--|——__ by _ stopping the gun be- 

ie “| ‘y tween articles will make 

2 | the device worth while. The 

wy» same principle applies in 

. oO oc a bakery to the spraying of 
baking tins with fat. 


Automatic Door Opening and Closing 
Doors can be caused to open or close by the interruption 
of a beam of light. This has its uses in such cases as control 
of doors on a heating oven or for the 
passage of vehicles in a factory. This is on i 
effected by a light beam on the side from ‘ ws 
which the approach is made (in many s a, 
cases, both). When the approach beam is m9 
interrupted it opens the door which Cj 1 
closes again after a given time interval. 


| 

| Electricity Board or write direct to the Electrical 

| Development Association. 

| An excellent series of reference books are avail- | 

able (8 6, or 9/- post free) on electricity and produc- 
tivity — “‘Higher Productivity” is an example. 

: E.D.A. also have available on free loan a series of | 

| 

| 


films on the industrial uses of electricity. Ask for | 

a catalogue. | 
Issued by the Electrical Development Association | 

| 2 Savoy Hill, London, W.C.2 866-1 | 
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REFRIGERATION IN INDUSTRY Wo. 7 


U DE Cc and Chemical Processing 





Precise temperature contrcl is vital for every stage 

of manufacture. To meet this requirement in the 
production of photographic materials, Kodak Ltd. 
have installed a shell-and-tube evaporator and 

with a heat extraction rate of 5,000,000 B.T.U. hr. 
This giant in the service of refrigeration, a unit 
weighing 22 tons, is a further example of how UDEC 
adapts its experience and technique to the 


specialised needs of many different industries. 





U. D. ENGINEERING COMPANY LIMITED 


ABBEY WORKS, CUMBERLAND AVENUE, PARK ROYAL, N.W.10 
Telephone : ELGar 658! 


Refrigeration specialists to the industries of the World 





ubD78 


right-angled geared motors | 











NECO right angle drive geared 
motors are units of compact design 
especially suitable for applications | 
where space is limited. There is a | 
wide range of output speeds and | 
gearing is by worm, or worm and | 
spur reduction, according to type of | 


unit. 



















Patent applied for 


NEW TYPE DR GEARED MOTOR 
Type DR geared motors have ball bearing oil- 
immersed worm and wheel, with additional 
spur reductions. Motors of 1/6, 1/4, 1/3 or 1/2 
h.p., for 3 phase, single phase or D.C. supplies, 
are fitted to the one-piece cast-iron gearbox 
Fina] shaft speeds are from 15.6 r.p.m. to 305 
r.p.m. Speeds down to 0.05 r.p.m. with a max- 
imum torque of 100 lb.-ft. are available 





A perfect seal in a matter of seconds 


| For temporary pipelines ‘Unicone’ instantaneous 

j joints are recommended. Comprising two parts Ci = 
only, they fasten with a ‘‘ snap ’’ ensuring a perfect 
seal in a matter of seconds. 








TYPE SW ors 
3 alle Fn oe : Rubber gasket in position and 
final shaft speeds between 270 For permanent or semi-permanent pipelines joint ready to pull over. 


r.p.m. and 0.055 r.p.m. Max- ‘ . ’ 
imum output torque is 25 1b.- Unicone ’ bolted type joints are usually employed 
ft. below 14.8 r.p.m and can be assembled far more quickly than any 


flexible joint giving positive anchorage. 


‘UNICONE 


TYPE W i i ipeli 
TYPE W 18. 14 oF 13 Rp. Flexible Joints for Pipelines 


Final — a ey 270 ’ 
r.p.m. down or r.p.m | 

cman cee 2" | pakanoot cafe, reliable 
| THE UNICONE CO. LTD. ‘ 
| RUTHERGLEN, GLASGOW, SCOTLAND The completed joint. og 











geared motors 


NECO GEARED MOTORS LTD 


204 QUEENS TOWN ROAD - LONDON - S.W.8 
Telephone: MACaulay 3211-4 





. 





Subsidiary of Normand Electrical Company Limited 
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ESSENTIAL for all DRAWING OFFICES 
THE RAPIDOGRAPH RANGE 











THE 
RAPIDOGRAPH 
FOUNTAIN =~ PEN 


The world-famous technical fountain pen that can be used with drawing, waterproof or ordinary 


———<—<—<—— : iad ink. Draws an absolutely even line and is available in five grades of line thicknesssuperfine 
RAPIDOGUID to broad. Drafting, mapping, art work, etc., is done faster and better 


with these pens than ever before—and they give free easy flow of ink and 
LETTERING STENCILS oe aes 





(Foreign) 


RAPIDOGRAPH DRAWING INK 


Specially designed for use with the Rapidograph pens 


these metal edged Stencils are made in five sizes 
Specially formulated for use with the Rapidograph pen this unique ink 








to suit each grade of pen (Foreign) 
g P g although quick drying lessens clogging when the pen is not in use—even sh HONG mare 
when the cap is left off. Rapidograph ink gives a finish of dull velvet black- RAPIDOGRAPR = 
ness. To obtain the best results this ink should always be used with fF A eiamtas F 
the Rapidograph pens. (Foreign) : mMLACE 
; fe: coveRia® 








FINE QUALITY PENCILS 
CONTE ALASKA PENCILS 


These perfectly made graphite pencils are of exceptional quality with specially graded leads in 
17 degrees in finest Californian cedar wood. These pencils have two novel features—first, that for 
each of the 17 degrees there is a different colour tip to the pencil, making the degree instantly recognis- 
able ; secondly, the design of the box holding one dozen pencils allows the removal of one pencil 
without disturbing others (Foreign) 











\ “ 
!f not available from your usual supplier, write direct for address of ALASKA EVERPOINTED 
nearest stockist to :— DROP LEAD DRAWING PENCIL 


HARTLEY REECE & CO LTO These elegant pencils are made in green plastic with styled clip and lead sharpener 
incorporated in metal press top button to hold leads or graphite of varying thickness 

3436 CURSITOR STREET . LONDON E.C.4. Refill leads in 14 different degrees for the Everpointed pencil in matching green 
Phone CHAncery 6661 *Grams Hartrese, Holb. London. plastic tubes. (Foreign) 

















£ Tf b a f 
Specialists in complete design and manufacture of all types of standard 
and special purpose resistance welding equipment from | KVA to 
1S00 KVA or greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements in the automobile, 
aircraft, steel, drum and wire industries and all branches of engineering. 
‘ ‘ . . Automatic magazine led 
e@ Special Purpose Jigs and Fixtures. dual head projection 
welding machine, welding 
“oO fh ‘ ie reinforcing washers to 
@ Press Tools and Dies. emt suspenaion com 
ponents. 
@ Electronic Controls. 
@ Tube Mills. 


@ Cycle Rim Forming and Welding Equipment. 


Automatic Arc Welding Machines. 


e@ ~ UNIFLEX”™ Kickless Welding Cables. 








BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
LEADERS IN RESISTANCE WELDING CASTLE MILL WORKS, DUDLEY, WORCS. 


TELEPHONE DUDLEY 3114 
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said the Crane Driver, ‘‘simplicity of operation and a magnificent performance 
are the finest features in a VAUGHAN VESTAC Series IIT Overhead Crane. 


The wide speed range of about 35 to 1 0n each motion, the absolute precision 


in handling loads, the fixed speed for every load on each control notch give one 


complete confidence and make driving a real pleasure.” 
Actually, the absence of inching and jerking movements 


considerably lengthens the life of the Crane, and speeds up 
handling times. A booklet about all this entitled ‘“‘design 


for better lifting’’ is yours for the asking. 





OVERHEAD CRANES - HOIST BLOCKS - TELPHERS - RUNWAYS 


THE VAUGHAN CRANE COMPANY LIMITED 
Manchester 12 ° England. Telephone EASt 2771. 
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ENGINEERS MICROMETER ~-e . 
BUBBLE CLINOMETER 


This high-precision Clinometer, made to stringent Govern- S <> , 
ment specifications in Gunmetal, is graduated with a 20° scale iO 
and movement. From dead centre, a fine reading can be taken to . 

the nearest | minute by the micrometer thimble. This instrument 

is ideal for the Toolroom, Machine Shop, Machine Setting and any angle 3 Sle 
setting which requires a high degree of accuracy. Supplied in Solid Hide ee 

sling case. Cost over £30 to manufacture. 2/6P&P 


Jy GENERAL PURPOSE CLINOMETER 


; A These instruments are made for the high-precision measurement of 
angles up to90 . In solid Gunmetal with circular 2-way spirit level, 
length 73°, height 33°. Also ideal for setting drilling and milling 

1716 tables and general workshop use, they are offered at a fraction of 
26P&P the original price. 


OU UNITED TECHNICAL SUPPLIES LTD. 








Welders’ eyes are highly vulnerable to 
attacks by invisible ultra-violet and 
infra-red rays. Undoubtedly the best 
way to overcome this hazard is to 
pecify the appropriate Chance Protex 
h better (Regd.) and Protal protective glass. 
PROTEX (Regd.) glass filters re 
duce the ultra-violet and infra-red 


lookout for = ""s ‘© such an extent that they can ‘ | Better than New 


do no harm. Complies fully with 


Dept. E., 3, Harrow Road, London, W.2. Tei: PAD 1133, and at 
8, Queens Road, High Street, Watford. Tel: Watford 28168. 













BS.679 4 | e 
the welder PROTAL glass should be used when : | with a eeee 

welding with flux. It protects from ; | 

harmful ultra-violet rays and absorbs 

the excessive sodium yellow and 

lithium red light. Complies fully with 

BS.679. 


ft A | BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 


‘ % pres ; for ALUMINIUM and MAGNESIUM. 
Chance Gla for Seit ‘ istry and the } ‘ j 





We also make Stainless and Bronze for 
other applications, 
CROSS MANUFACTURING CO. (1938) LTD. 


Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath 


Dept. H.S., Chance Brothers Limited, Glass Works, Smethwick 40, Birmingham, Specialions in JET WAMERE seenten ee. SPRING 


LONDON OFFICE: 29/30 ST. JAMES’S STREET, LONDON, S.W.1. 


Large Lathes ial 


PLANERS. 


for All Purposes anaes 














For further information please write for our detailed folder FG2/B. 








AXLE PLANT. 
ROLL GRINDERS. 
HORIZONTAL BORERS. 









renase] 


43/68 in. CENTRES BREAK LATHE 
by Courtesy of 
Robert Jenkins & Co. Ltd., Rotherham. 









~~ 





CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS - REDDISH - STOCKPORT - ENG, 














Bie) 


Diesel | 
Enqiues 


Main Propelling 
Diesel Engines 
in powers up to 


1,200 H.P. 


THE NEWBURY 


DIESEL CO. LTD. 
NEWBURY, BERKS 
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four good reasons for fitting 
BTR High Test V-BELTS 





Grommet construction makes the most efficient use of high 
tensile cords to produce the strongest V-belts yet made. For 
grommet construction ensures that all the cords of a belt 
HIGHER ge ane ‘ 
HORSEPOWER share the load equally—which is the condition for maximum 





transmitting efficiency. Furthermore, a grommet, being 
an endless loop of high tensile cords, has no joints to 


weaken the belt, no overlapping sections to stiffen it. 
Grommet construction ensures that the belt exerts full 
MORE 










| 
| 
Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALB and ARB. approved driving grip on the walls of the pulley groove, for there 
are no central cords to dip and ‘dish’ the belt, pulling it 
| away from the walls under load. This extra driving grip 


allows heavier loads and prevents belt slip. 


Despite its superior strength, a grommet is the most flexible 
V-belt load carrying device yet developed. Thus the belt runs 
cool and absorbs minimum energy in flexing around the 


pulleys. This saving in power appears in extra pay-load for 
electricity consumed. 


Please write for our Brochure, containing GRIPPING POWER 


useful Technical information. 


PHIPP STREET 
LONDON E.C.2 








gibt 4 


GEIPEL 


ELECTRIC CABLES 
ELECTRIC CONTROL 
GEAR 
STEAM TRAPS = 

VULCAN WORKS, SEWW.E.CREZ 
156-170 BERMONDSEY ST., 


Operating with a higher safety factor than ordinary V-belts, 
BTR grommet V-belts last longer because they are stronger 
and also because being so flexible they are subject to 


LONGER little strain in flexing round the pulleys. 
BELT LIFE 


BTR HIGH TEST 


GROMMET V-BELTS 


















LONDON, S.E.I. | BTR Industries Ltd 
senea. nage. emenut SQUARE, LONDON S.w.t 
HIGH STRENGTH TELEPHONE: VICTORIA 3848 2/276 


FRICTION GRIP BOLTS 





for 
STRUCTURAL JOINTS 














RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Sc.. A.lnst.P. 
Price 12s. 6d. (Postage 6d 


This book deals with the construction and application of resistance strain gauges and with the 

most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 

wider application. is treated extensively, being introduced by a short exposition of the theory of 
Altrincham St., Manchester | stress and strain in a surface. 

London oe Steer omer & Ce iit, Seon 5, Order your copy through your Bookseller or direct from:— 


een” tots ieneek See ek ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. | 
rire eres we ae ; f 
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I’ll swop you 
my Swallowglide 























for 
A\your Uniglide 


a”) 


are NOT interchangeable-—each is built for a specific duty. Uniglides are for 
handling usually clean water, whilst Swallowglides are for pumping slurries, 
sludges and solids in suspension. 

But you will be glad you changed to Harland pumpsets. You have purchased 
reliability, efficiency, easy maintenance and a first rate overall engineering 
service. Swallowglides can be mounted vertically or horizontally. The impeller 
is designed to be unchokeable. They handle sewage, effluents, waste fibrous 
materials, offals and pulps, sweepings, syrups, oils and greases, potatoes and 
peas, and sludges and slurries of all kinds. 

Uniglides are single stage pumps designed for maintained maximum efficiency 
and reliability. All rotating parts are dynamically and statically balanced, 
ensuring smooth running and long life. The casings are split horizontally with 
suction and delivery branches formed in the lower half. This feature, and split 
glands, facilitate maintenance. 

For more specific information ask for these leaflets: —Uniglide No. 110/1. 
Swallowglide No. 1801. 


} NO! That can’t be done. Harland Swallowglide and Harland Uniglide pumpsets 





HARLAND 
pumps 


THE HARLAND ENGINEERING CO. LIMITED 


Branches: Bristol Glasgow Leeds Timperley (Cheshire) Newcastle-upon-Tyne Nottingham Wolverhampton and overszas. 
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flexuous 
fiexible 


and tough 


fiexile 





In other words — and in any length the job demands — Mersey 






Welding Cables are very strong and very supple, and therefore 






completely satisfactory for all welding operations. 







They can be slung, hung or simply dragged — with the maximum 
of ease and manageability — over the roughest, toughest surfaces 
with no risk of damage to the hardy, resilient rubber sheathing and 
with the greatest freedom of movement for the welder himself. 









With conductors of copper — or aluminium for extra lightness — 
and insulation of Vulcanised Rubber or P.V.C., they are cables of 
the highest quality produced at most competitive prices, backed by 
very considerable know-how and many years’ experience of this 








particular industry 


Mersey Cables 








All popular types of ‘ flexibles’ are held in stock for immediate delivery; for more about these — 
and ‘ distributors’ too — write for Leaflet No. K'103 


MERSEY CABLE WORKS . TED  iverpoot 20 
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HAMMERED OR 


| 
ADJUSTABLE STEEL SHELVING © HYDRAULIC PRESSED 
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IN STEEL 


BLACK OR MACHINED 
TO 24 TONS 
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K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 





* 











“OF t 





moe \Seedllyy 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I’? 
Belper. Derbyshire. 
Telephone: Belper 12 








Gaal hin Coke sn Wied or 








The illustration shows a typical installation of ABIX Steel Shelving, supplieu 
to a well-known Paint Manufacturer Note the easy access to the Shelving 
and the orderly appearance. 

A BLX Steel Storage Equipment is supplied in a number of Standard components 
which can be used to make up an infinite variety of assemblies to suit your 
particular need. These components can be erected and dismantled by unskilled 
labour in a minimum of time 

They are Steel throughout. Stove Enamelled Olive Green 
sherardised 


All fixing bolts are 


Write illustrated Catalogue E33 to 


ABIX (METAL INDUSTRIES) LIMITED 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 
POOL ROAD, WEST MOLESEY, SURREY 


Phone: MOLesey 4361/3 Grams: Abix, E. Molesey 
OTHER ABIX PRODUCTS: Steel Cycle Stands, Clothes Lockers and Slotted Angle 


for 


PLANT 
HEATS 


AT WorkKING LEVEL 


Sturtevant Heating Systems put heat where it 
should be—at working level, and give maximum 
results at economic overall cost. 

Sturtevant engineers are experienced in all forms of heating 
and ventilation systems, and are always ready to design and 
install efficient plant to meet clients’ requirements and site 


conditions. 


For further particulars write to our reference E/101/Z 


ENGINEERING CO. 


Southern House, Cannon Street, LONDON, 


Oil-fired ! 


The COLTMAN 
‘ECONOMIC’ Boiler 
construction allows for 
speedy adaptation. 
. Possessing greater 
heating surface than 
most boilers, Thermal 
efficiency is increased. 
Oil-burning units can 
be fitted for land and 
















The ‘ECONOMIC’ 
has many important 
and outstanding 
features including — 
Quick Steaming Capa- 
city. No Brickwork 
Setting. Economy of 
Floor Space. Accessi- 
bility giving Ease of 
Maintenance. 


STURTEVANT pe@5 





marine purposes. 






With Automatic Stoker or Burner fully 
complies with the Clean Air Act. 
(Feature Illustration.) With "NU-WAY’ 
Fully Automatic Oi! Burner 

(inset.) With Ashwell & Nesbit Auto- 
matic Coal Stoker 


WALTER W. COLTMAN 4 Co. (BOILERS) LTO. 
+ LOUGHSOROUGH 


CENTRAL BOILER WORKS 


Grams: Boilers, Loughborough 


| 


Tel: Loughborough 235! 





™ , —— 
Fi 4 
— —— 





STURTEVANT 
HEATING SYSTEMS INCLUDE 


Plenum Heating and Ventilation Direct Heating in combination with 
i Te é ir S 
High Pressure Hot Water Heating Tempered Air Supply 
Radiant Panel Heating Unit Heating 
Convector Heating 


LTD. 


E.C. 4. | 





AUSTRALIA TURTEVANT ENGINEERING CO. (AUSTRALASIA) LTO 400 SUSSEX STREET 





SYONEY NSW 


THE ENGINEER Jan. 16, 1959 


‘‘Know-how”’ 


One of many new words in common use at the present day. Such words 
are not always pretty but are usually very expressive. Consider for 
instance : 

GORDON ‘know-how ’’ on AUTOMATIC BOILER CONTROL and 
ELLIOTT ‘‘ know-how ”’ on INSTRUMENTATION 





combined to bring to steam users the finest possible equipment and 
service for complete instrumentation and automatic control of any type of 
boiler or size of plant. 


If you want “Know-how”” consult 


JAMES GORDON & CO LTD (CORDON 


DALSTON GARDENS * STANMORE - MIDDX 

















A MEMBER OT! THE ELCLiorrlT-AUTOMATION GROUP 


WESTOOL SOLENOIDS 


better designed-better made 





Westool Solenoids are ‘naturals’ wherever automatic control is required. 
Being electrically operated, they can be incorporated easily into any control 
system whether fully automatic or push-button: being compact, they lend 
themselves to the streamlined layout of today. Their action is instantaneous 
and certain. 

Westool make a wide standard range of A.C. and D.C. Solenoids to cover 
most industrial requirements, and some of these are illustrated here. Practical 
design, use of the best materials, care in manufacture and thorough testing 
ensures that Westool Solenoids are the best you can obtain. 


For technical data sheets and price list write or telephone today. 


ST. HELEN’S AUCKLAND, CO. DURHAM 


Phone: West Auckland 551/5 Grams: Solenoid, West Auckland 










Birmingham Office: 7 Newhall St., Birmingham 3 







DONT BE 
PREHISTORIC - 
WESTOOL SOLENOIDS 
BRING YOU UP-TO-DATE 
- AUTOMATICALLY 


Telephone : Central 390! 











Miniature Solenoids A.C and 


D.C from 215 cm. grammes to Series ‘C’ D.C Series ‘DK’ A.C Series 500 A.C Series 2030 D.C 
1.5 ozs 
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it’s 
Micro 
Switchcraft 


ne BURGESS V3 


Miniature Micro Switch with VAB Ball Actuator 
will operate from any angle. 





ACTUAL SIZE 


10 million operations minimum 


BURGESS PRODUCTS CO. LTD, MICRO SWITCH DIVISION, DUKES WAY, TEAM VALLEY, GATESHEAD 11. Tel: Low Fell 75322. Telex: 53-229 
127 Victoria Street, London SW1. Tel: Tate Gallery 0251 (3 lines) 
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“* The Great Eastern” as she appeared 
in 1869. This steam vessel, designed 
by I. K. Brunel, was supplied 

with iron cables of 2§” 

diameter, manufactured 

at Pontypridd by 

Brown, Lenox & Co, Ltd. 





From Napoleon to Elizabeth Il... 


The founder of this Company invented and manufactured the first chain 
cable ever to be used for the mooring of ships ; this was in 1806. 
From 1808 until 1916 the Company unbrokenly, year by year, was awarded the contract 
for the British Admiralty chain cable requirements. 
Today, Brown, Lenox & Co. Ltd. is known all over the World as one of 
the leading firms specialising in the design of moorings—and in the manufacture 
of the components of which a mooring is made up. 
The Company operates one of the very latest types of automatic 
machines for the production of high tensile electric flash butt 
welded steel chain cable. Chain cable is made in sizes 
up to those suitable for mooring the 
largest vessels afloat. 


The following publications are available: 


@ MOORINGS AND BUOYS ‘32 Pages 
@ BLeCO MOORING AND SHIPS CHAIN CABLE (5 Pages 














@ BLACO HIGH TENSILE STEEL CHAIN CABLE Leaflet 








@ SHIPS CHAINS, ANCHORS & ANCILLARY GEAR (16 Pages frowllf Meno’ 
NS Ye Y 








Copies of any, or all, of these publications will be sent free of charge, and ———— —<—_——— 


postage paid. 
ase 1 N nal Maritome Museum 


BROWN, LENOX & COMPANY LIMITED 


Associated Company: Brown, Lenox & Co. (London) Ltd., Millwall, E.14 


PONTYPRIDD GLAMORGAN 


An announcement by the Marine Division of 
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Schieldrop 
Industrial Burners 


- The FIRST Self Proportioning 
_ OIL BURNER Made in Gt. Britain 





- infinitely variable 
by two adjustments only 


Design and Execution of Complete Installations. 


Schieldrop Industrial Burners cover a wide range of types to suit all 
normal needs. Designs gladly submitted for any type of Burner to 
special requirements. Schieldrop Burners save tons of fuel, and 
quickly prove to be a most profitable investment and a highly 
efficient productive unit. Send for full details of operating results, 
and catalogues quoting reference A 12. 


* Schieldrop ...... 


STOTFOLD - BEDS. Tel. 414 (3 lines) 


LONDON OFFICE : 2, 3 & 5 STUDIO PLACE, KINNERTON STREET, S.W.1. Tel. SLOANE 0658 
SOUTH WALES OFFICE : 11/12 WIND STREET, SWANSEA. Tel. SWANSEA 495! 

MANCHESTER OFFICE : 32 DEANSGATE, MANCHESTER. Tel. BLACKFRIARS 385! 

BIRMINGHAM OFFICE : 17 WELWYNDALE ROAD, SUTTON COLDFIELD, BIRMINGHAM. Tel. ERDINGTON 2772 
SCOTTISH OFFICE : 6 CARRUTH DRIVE, KILMACOLM, RENFREWSHIRE. Tel. KILMACOLM 279 
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EFFICIENT 
WATER 
TREATMENT 


FOR ALL 
PURPOSES 





KD3 


Efficient Burning of /ow grade fuel in Shell Boilers 


THE THOMPSON TRIUMPH 
TRAVELLING GRATE STOKER 


Steam engineers to-day are faced with the problem 
of maintaining the required output of steam with 

; fucl which is varishie incqenlley, aay oe some asd 
often of the lowest grade. Here is « 

is possible to burn even the cheaper we 
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JOHN THOMPSON (TRIUMPH STOKER) LIMITED - LEEDS * Apron: 
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Engineers 
with 
vibration 


problems 


consult..... SILENTBLOC 


Manufacturers of 
Anti-vibration mountings 
Flexible Couplings and Bearings 


SILENTBLOC LIMITED MANOR ROYAL CRAWLEY SUSSEX 
Telephone : Crawley 2100 


Telegrams : Silentbloc Crawley 
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Weldmesh in use 








...as a Machine Guard 








rR ———-— 
Weldmesh is the ideal material for all forms of conveyor and 
aneee 
machinery guards, partitioning or racking etc. Cut it to the COC 
r 4 | | = 
shape you want—it holds together because it’s welded together. et 
L1 Le | 
In the Weldmesh list of standard sizes you will find a mesh AT LT 
a aga | 
JET | | 
size and gauge to suit every purpose. A technical service is merase 
vat LA , 
available to handle any problems. ye 





Weldmesh is a registered trade name and is supplied direct to users by the sole manufacturers : 


THE B.R.C. ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London, W./ 


Mow ons 
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“turn to the Gross-Rol Bearing 


Evolved, perfected and manufactured in Great Britain in collaboration with British 


Timken Limited. 


The Priestman Cross-Roll Bearing consists of 
four separately machined rings. When bolted 
together in pairs the roller paths form a diamond 
pattern race section. 


The Timken tapered rollers, spaced on the pitch 
circle by pressed steel cages, alternately contact 
opposing race surfaces of the outer and inner 
rings. The crossing of the roller axes in com- 
bination with the inclination of the roller paths 
is the feature that enables the Bearing to resist 
loads in all directions. 


Priestman Cross-Roll Bearings are pre-loaded, 
pre-lubricated, and sealed self-locating 
assemblies, requiring no adjustment and little 





maintenance beyond the periodical replenish- 
ment of grease in the labyrinth which 
supplements the special synthetic rubber 
cruciform seal, excluding all foreign matter. 





PRIESTMAN BROTHERS LIMITED, HULL, ENGLAND 


ac 
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[ EVERSHED | SYSTEMS OF REMOTE SUPERVISORY CONTROL 





EVERSHED & 


VIGNOLES 


for both large and small water undertakings 
are installed throughout the world, and the company’s 
engineers place their vast experience of distant indication 
and control at the disposal of water authorities requiring 


advice on pump, level, pressure and flow control 


EVERSHED SERVES INDUSTRY 


INSTRUMENTATION & CONTROLS DIVISION 
CHISWICK, LONDON W.4 Telephone: CHISWICK 3670 Telegrams 





MEGGER LONDON TELEX 
7179 


Jan. 


16, 


1959 
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Indispensable partners 
of the Steel Industry 





po eet nappa 


ee 
> wn us TP ga ae 
as A: 5 ~<a ag ee 
— lt 15, 5a, 
RN Y Yi 4 . . ee ee 
~ ; f 2 Ss ~— ae ~~ em 
44 , oe Poss “2 = ~ ~ ee oon — ne — om ‘ “a ; 
¥* A : ee a a. Railway Sidings are a vitally important factor in 
tu 2 : ie eS —— a ~ 
tikes ee. . “sie a. the smooth running ot a steel plant, and no firm 


in the world has a wider experience of their 
design, manufacture and installation than Thos. 
Summerson & Sons Ltd. A Summerson Siding 
is designed to work in unison with modern 
mechanised loading and unloading equipment and 
becomes part of a co-ordinated whole. It is 
manufactured to stand up to the exacting de- 
mands of steel works routine—the 24 hour day 
duty, year in year out, the heavy loads of raw 
materials and hot metal, the never ceasing flow of 
trucks. J/lustrated is a large siding layout for the 
Lackenby Steel Plant of Dorman Long (Steel) Ltd., 


which was manufactured and laid by Summerson. 


THOMAS SUMMERSON & SONS LTD. 
Mowden Hall, Darlington Phone: Darlington 5226 
LONDON OFFICE: Sa Deans Yard, S.W.1. Abbey 1365 





















SCREW CONVEYOR 


EMINENTLY SUITED FOR THE MOST 


PRACTICAL WAY 
OF ELEVATING BULK 
MATERIAL AND OFFERING 
THE BEST POSSIBLE PRO- 
TECTION AGAINST FIRE 
AND EXPLOSION RISK. 





CONVEYING BULK MATERIAL 
STANDARD INTERCHANGEABLE PARTS 
50 cu. ft. hour to 4,500 cu. ft. hour Capacities 


1 W.S. BARRON 
& SON LTD. 














1 to 50 tons per hour Capacities 


GLOUCESTER G&crewsitt 


Manufacturers with over 50 Years’ aisles senna eoniian. wanes 
experience — Offer the latest in 
CRUSHING - GRINDING - MIXING 
FEEDING - SIEVING 
MACHINERY 
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MERCER 
v 


long travel 
dial 


paupe 
> 


LINEAR \ 
DEFLECTION 
TESTS 


\ 
i, 
THOMAS 


1858 - 1958 


ST. ALBANS ENGLAND 
Tel ST ALBANS 55313 





MERCER LTD. 
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INVEST IN 


VITREOSIL 
PD LSEF $ 
FOR LtFE/ 


PIPES, POTS, TANKS, 
IMMERSION HEATERS, Etc. 
All absolutely inert to all 


acids except hydrofluoric 


We ‘also manufacture an extensive range of Vitreosil Laboratory Ware 


THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND 
Telephone: Wallsend 6-3242 

12-14, OLD PYE ST, WESTMINSTER, S.W.1. 
Telephone: ABBey 5469 


LONDON 











Jan. 16, 1959 





HENEAGE STREET, 
LONDON E.1 


BISHOPSGATE 7314 
























PARKER ‘ MINI-GIANT’ 


easily handled by 


doorway, 


As a mixer it’s unique—simple to use, 


one man, small enough to go through a 2’ 6 and keeps 


us supplied with all the concrete, mortar or plaster 


we need. Inside or out, machine beds or 

machine shop floors, car parks or paths, and 
plastering, too—we’re right on schedule 
with the *Mini-Giant.” As 


labour saver it cuts costs on every job.” 


a time and 


Real value for money at £86, the Parker * Mini-Giant’ has 
balanced stee! drum, is of all-steel construction with roller 
bearings throughout ; easy tilting control, fully protected 
drive and engine. Side discharge model will pass through a 
2 6° doorway. Standard side or end discharge model with 
cushioned rubber tyres and | h.p. petrol engine or electric 
motor. Full after-sales service from depots over the country. 
Why not write for details NOW. Advantageous H.P. Terms 
if desired—£18 down and 12 monthly payments of £6 Is. 8d 














FREDERICK PARKER LIMITED 


VIADUCT WORKS - LEICESTER - Phones: Leicester 62531 (7 lines) 
London: Stafford House, Norfolk Street, W.C.2. 
Depots ot London, Cardiff, Sedgley (Stoffs.) and Leeds. 





“Whoever thought of getting a 


deserves the maintenance medal ! 
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contracts 


Rolls-Ro 


from 


LIMITED 


yce 


endorse the supremacy of 


Time and again, industrialists large 


and small place repeat orders with 


Colt. And for three good reasons. Colt 
ventilation depend in the 


main on internal convection currents 


systems 


— not external forces—and are there- 
fore little affected by the vagaries of 
the wind. Colt offer an unparalleled 
range of ventilators. And most im- 
portant, every Colt recommendation 
is based on a thorough analysis of 
the building, plant and process either 
from a site survey or drawings. Such 
thoroughness influences firms such 
as Rolls-Royce Ltd. It will impress 


you, too. 


Ask your secretary to 
/ send for a free manual to 
{ |} Dept. S30/1A 
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Among the 12,000 major Industrial 
Organisations using Colt equipment are 


15 contracts: 
20 contracts: 
37 contracts: 
11 contracts: 
15 contracts: 


6 contracts: 
29 contracts: 
22 contracts: 
14 contracts: 
17 contracts: 
15 contracts: 
25 contracts: 
15 contracts: 
12 contracts: 
14 contracts: 
16 contracts: 
11 contracts: 
15 contracts: 

9 contracts: 
19 contracts: 


FOR VENTILATION ROLL 
ANT CLEAR-OPE v 
TEST PLANT, DERBY 


Cow & Gate Ltd 
Courtaulds Ltd 
Vickers-Armstrongs (Aircraft) Ltd 
The Steel Company of Wales Lid 
United Kingdom Atomic Energy 
Authority 

Smith-Clayton Forge Ltd. 
National Coal Board 

Lever Bros. Port Sunlight Ltd. 
Bristol Aircraft Co. Ltd 

Davey Parman & Co. Ltd 

S.P.D. Lid 

British Oxygen Co. Ltd 

Dorman Long & Co. Ltd 

English Steel Corporation Ltd. 
Ferranti Ltd 

General Motors Ltd 

Thomas Hedley & Co. Ltd. 
Hoover Ltd. 

Joseph Lucas Ltd 

Philips Electrical industries Ltu 
LLY OPERATEL 


VINE ALTITUDE 
M & PARTNERS 








R. T. JAMES & PARTNERS 


COLT VENTILATION LIMITED * SURBITON * SURREY * TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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Flat on your face 


with some production problem ? 


Ultra Electric’s vast experience in designing and manufacturing 
aircraft and aero engine control systems is currently being 


applied to solving many of the complex problems associated with 





manufacturing and computing processes. 
The skill and ingenuity which produced the automatic temperature, 
speed and positioning systems well known in the aviation industry 


is available to be applied to your particular problem now. 


WILIIRA) MIE CITRIC HIMNMII1ElD 


SPECIAL PRODUCTS DIVISION 


WESTERN AVENUE, LONDON, W.S. Telephone: ACOrn 3434 


AItRCRAFT CONTROLS & RADIO EQUIPMENT , RADAR SIMULATORS 


COMPUTER EQUIPMENT - AIR SEA RESCUE BEACONS +: ELECTRIC SERVO SYSTEMS 
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HIGH CARBON 


ciemm =- BEVELS 


| UP TO 60 INCH DIAMETER 
| GOOD DELIVERIES AT COMPETITIVE PRICES 





a a a 


il a pes ii i: 


wali coat > 





High Carbon Steel Crinkle Washers 0-75/0-85". Heat 
Treated and finished Blued or Plated. Its design prevents 
damage to polished or Plated surfaces and so eliminates 


a basis for corrosion. Its counter-part, made from 
Beryllium Copper, is extensively used in the Electrical BARLOW & CHIDLAW 
and Electronic Industries. LIMITED 


PENDLETON - MANCHESTER 





DAVID POWIS ESONS LID. 
FORWARD WORKS  SPARKBROOK © BIRMINGHAM II PHONE: VIC 1264-8 















LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 


° 
seoeees e: 
* oe eceet Cer eee see 





TEXROPE 


Grommet Y.Belts 





ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES SHIPLEY YORKSHIRE 
MANUFACTURED "Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 
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| | OUT 
0-Ordinate Setting 7 


with KEARNS BEST 


The projection screen type of 

























¢ a” FO PERT NIE EI: sr oe 


optical setting known as Kearns 
*OPTIMETRIC system provides a 
high degree of accuracy (~:00025’) 
for surfacing, boring, milling or 
drilling single or multi operations 
in the same component. Kearns 
*OPTIMETRIC system is simple 


to use and easy to read. 





*OPTIMETRIC is the registered 
trade mark of Kearns system 

of optical measurement fitted as 
standard to all Kearns Horizontal 


Tool Room Boring Machines. 


er ee 


a proved method of co-ordinate 
setting developed by Kearns to 
increase productivity by 


eliminating eye strain and fatigue. 


IK H. W. KEARNS & CO. LIMITED BROADHEATH near MANCHESTER 








KSG8 
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Heat 
Exchangers 


Windscale 


International Combustion (Nuclear Applications) Limited 
are to supply the heat exchangers for the Advanced Gas Cooled 
Reactor at the Atomic Energy Authority’s plant at Windscale. 
The design, development and manutacture of such equipment 

is in the hands of highly skilled International Combustion 
engineers at Derby, where adequate facilities 
exist for the application of the latest welding and 
manufacturing techniques involved in work of this type. 








A sectional model of one of the heat exchangers 
for the Atomic Energy Authority’s plant at Windscale 





INTERNATIONAL COMBUSTION LIMITED 


Member of Atomic Power Constructions Ltd., one of the five British Nuclear Energy Groups 


NINETEEN WOBURN PLACE - LONDON Weck + WORKS: DERBY G 





TGA Gite 















Macfarlane 


SWEEP THE F0H2D 


with their completely 


ALTERNATOR 





@ NO SLIPRINGS 
© NO COMMUTATORS 
© NO BRUSHES 
@ NO EXTERNAL 
CONTROL GEAR 











BRUSHLESS 
ALTERNATOR 
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900 p.s.i. 





F.S. Globe Valve. 900 p.s.i. 





> FS. Parallel Slide Valve. 1400 p.s.i F.S. Parallel Slide Valve. 


pte repent rom 





ee ed Si 


5” Bore Globe Valve. 


ale 0 ay pee OTE 


Steam leakage, 
constant maintenance, etc., 
can be cured by fitting 


‘HARD FACED’ ! 
VALVES 2) 


with consequent reduction 
in fuel and labour costs 


rece, We not 














SUPPLIED IN FORGED AND CAST STEEL ae. 
TO MEET VARYING STEAM F.S. 4° Bore Fine Control Valve. 
AND TEMPERATURE CONDITIONS anes... iar ae 





An order has been received for Main Isolating Valves, 
developed in collaboration with Lockheed Industrial Hydrau- 
lics Division, for the Pressurized Water Circuit of the Land 
Based Reactor Prototype of the Nuclear Powered Vessel 
H.M.S. ‘‘ DREADNOUGHT.” 





Aluminium Valves. 
As Supplied to U.K.A E.A. 





Suppliers to the United Kingdom Atomic Energy Authority. On Admiralty Lists. 


WEIR VALVES LTD., 


QUEENSLIE INDUSTRIAL ESTATE ‘ GLASGOW, es 3 
Telephone: SHETTLESTON 4201-4 








ENGINEERING, MARINE WELDING AND 
NUCLEAR ENERGY EXHIBITION 


OLYMPIA -: * [6th—30th APRIL 1959 


A.E.C. Limited. 

A.P.V. Paramount Ltd 

Acciles and Pollock Lid 

Accurate Recording Instrument Comnany, The 
Acheson Colloids Ltd 

Addison Tool Co. Lid., The 

Admiralty 

Air Control Installations Ltd 

Air-Maze Ltd 

Air Tools & Accessories Ltd 

Aircraft-Marine Products (G.B.) Lid 

Aiton & Company Lid 

Albright & Wilson (Mfg.), Lid 
Alfa he Co. Lid 

Allen, W. H., Sons & Co. Ltd 
Alley & MacLe!lan (Polmadic) Lid 
Allspeeds Ltd 

Anderion Springs Ltd 

Andre Rubber Co. Ltd., The 
Anti-Attrition Metal Co. Ltd 
Ardleigh Engineering Ltd. 
Armstrong Siddeley Motors Ltd 
Armstrong Whitworth, Sir W. G 
Ashton, N. C. itd 

Associated British Combustion I td 
Associated British Engineering | td 
Atlas Copco (Great Britain) Ltd 
Audiey Engineering Co. Lid 
Auto-Klean Strainers Ltd 
Automotive Prodycts Co, Ltd., The 
Avery, W. & T., Ltd 

Axia Pans Lid 


Aircraft Ltd 


B.S.P. Industries Lid 

Babcock & Wilcox Lid 

Baldwin Instruments Co. Ltd 

Barclavs Bank Ltd 

Barrus, E. P., Lid 

Bassett-Lowke Lid 

Bayham Ltd. 

Beakbane, Henry (Fortox), Lid 

Beaufort (Air-Sea) Equipment Ltd 

Beldam Asbestos Co. Lid 

Beldam Packing & Rubber Co. Lid 
Bergius Co. Ltd., The 

Bettles & Sons Lid 

Birlec Ltd 

Birmingham Battery & Metal Co. Ltd., The 
Birshal! Lid 

Blake. John, Lid. 

Biakeborough, J., & Sons Ltd 

Bioctube Controls Lid 

Bolinders Company, Ltd 

Bridge Foundry Company Ltd., The 
Bristol-Siddeley Engines Ltd 
British Aluminium Co. Ltd., The 
British Arca Regulators Ltd 
British Engineers’ Association (Inc.), The 
British Frmeto Corporation Ltd 
British Industria! Plastics Ltd., The 
British LaBour Pump Co. Ltd 

British Manze! Oi! Co. Ltd 

British Oxygen Gases Ltd 

British Pleuger Submersible Pumps Ltd 
British Polar Engines Ltd 

British Ropes Lid 

British Rototherm Co. Lid 

British Steam Specialties Ltd 

British Thomson Houston Co. Lid 
British Twin Disc Ltd 

British United Traction Ltd 
Brockhouse, J. & Co. Lid 
Bronx Engineering Co. Ltd., The 
Brooks & Walker Lid 

Broom & Wade Ltd. 

Brown, David, Companies, The 

Brown, Donald (Brownal!) Ltd 

Brown, George, & Co. (Marine) Ltd 
Brush Electrical Engineering Co. Lid., The 
Brush Group Lid 

Brvee Berger Lid 

Budworth, David, Ltd. 

Bull, John, Rubber Co. Ltd 

Buma Engineering Co. Ltd. 

Burton Delingpole & Co. Ltd 

Butters Bros. & Co. Ltd 


C.A.V. Ltd. 

Calver & Co. Ltd. 

Campbel! & Isherwood Ltd 

Cape Asbestos Co. Ltd., The 
Cargocaire Ltd. 

Carter Gears Ltd. 

Cass & Phillip Ltd 

Chadburns (Liverpool) Ltd. 
Chesterfield Tube Co. Ltd. 

Clang Lid. 

Clarke Chapman & Co. Ltd 
Clayton Dewandre Company Ltd 
Comet Pump & Engineering Co. Ltd 
Consolidated Pneumatic Too! Co. Lid 
Cooper Rolier Bearings Co. Ltd 
Copes Regulators Ltd. 

Copper Development Association 
Controls & Electronics Ltd 
Coventry Climax Engines Lid 
Coventry Victor Motor Co. Ltd 
Crane Limited 

Crawiev Brothers Lid 

Crofts (Engineers) Lid 

Crossley Brothers Lid 
Crossicy-Premier Engines Limited 


Daniels, T. H. & J., Ltd. 

Dargue Brothers Ltd. 

Darlington Chemicals Ltd. 

Davey, Paxman & Co. Ltd. 

Decca Radar Lid. 

Delta Metal Company Ltd., The 

Denison, Saml., & Sons Ltd. 

Department of Scientific & Industrial Research 


THE 
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Preliminary List of Exhibitors 


Desoutter Brothers Ltd 

Dorman, W {., & Co. Ltd 

Doxford, William, & Sons (Engineers) Ltd 
Doxford, William, & Sons (Shipbuilders) Ltd 
‘Drum’ Engineering Co. Ltd., The 

Drysdale & Co. Lid 

Dunlop Rubber Company Ltd 

Duramis Fuels Ltd 


F.N.V. Engineering Co. Ltd 

Elliott, B. (Machinery), Ltd 

Ellison, George, Ltd 

Enfield Industria! Engines Ltc& 

Engineer, The 

Engineering Ltd 

Engineers Digest, The 

Engineers Too! & Supply Co. (Wholesale) Ltd 
English Electric Co. Ltd. (Diesel Fngine Division) 
Esso Petroleum Co. Ltd 


Fairitt Engineering Company Ltd 
Fawcett Preston & Company Ltd 
Felco Hoists Ltd 

Film Cooling Towers (1925) Lid 

Firth, Thos. & John Brown Ltd 
Fiuidrive Engineering Co. Ltd 

Fox Chemical Engineering Works Ltd 
Fraser & Fraser Lid 

Free Piston Engine Co. Ltd 

Fue! Firing Ltd 

Furnival & Co. Ltd. (Reduction Pulley Div.). 


Garringtons Ltd 

Gas Council, The 

Genera) Electric Co. Ltd 

Gilkes, Gilbert & Gordon, Ltd 

Glacier Metal Co. Ltd 

Gleniffer Engines Ltd 

Godfrey, Sir George, & Partners (Industria!) Ltd 
Goodyear Pumps Ltd 

Gdtaverken Aktiebolaget 

Graviner Manufacturing Co. Lid 

Guest Keen and Nettlefolds (Midlands) Ltd 
Guyson Industrial Equipment Ltd 
Gwynnes Pumps Ltd 


H.M.C. Wheels Ltd 

Hall & Hall Ltd 

Hall, J. & E., Limited 

Hamworthy Engineering Co. Ltd., The 
Harland & Wolff Ltd 

Harlow, Robert, & Son Ltd 
Hartridge, Leslie. Ltd 

Harvey, G. A., & Co. (London) Ltd 
Hatch, George, Ltd 

Headland, Thos. P., Ltd 

Hill Aizen (Sales) Ltd 

Hill, C. & L., Ltd. 

Hill, C. & L. (Die Castings) Lid 
Hilmor Ltd 

Hobson, H. M., Ltd 

Holland B. A., Engineering Co. Ltd 
Holman Bros. Ltd 

Holroyd, John, & Co. Ltd 

Howden, James, & Co. Ltd 

Hoyt Metal Co. of Gt. Britain Ltd 
Hundested Motor Fabrik A S 

Hunt & Mitton Ltd 

Hydraulics & Pneumatics Ltd 


1.V. Pressure Controllers Ltd 
Ilford Lid 


Industrics Ltd. ‘(Billingham 


Imperia! Chemical 
Yivision) 

Imperial Chemical Industries Ltd. (Dyestuffs 
Division) 


Imperia! Chemical Industries Ltd. (Metals Division) 
Industrial Pyrometer Co. Ltd., The 

International Combustion Ltd 

International Combustion Products Ltd. 
International Marine Radio Company Ltd 

Invicta Electrodes Ltd 

Ivor Power Specialty Co. Ltd 





Johnson, W. F., & Co. (London), Ltd 
Joyce, C. H_., Ltd 


K.D.G. Instruments Ltd 

K.S.B. Export G.m.b.H 

Keelavite Rotary Pumps & Motors Ltd 
Keith Blackman Ltd 

Keith Prowse & Co. Ltd 

Kemps Shipyard Ltd 

Kennedy, W., Ltd 

Kerry's (Ultrasonics) Ltd 

Klinger, Richard, Ltd 
Klockner-Humboldt-Deutz A.G 


ingley Alloys Ltd 

aurence Scott & Electromotors Ltd 

eyland Motors Ltd 

ster Blackstone Marine Ltd 

yds Bank Ltd 

ige Plugs Ltd. 

ondon & Midland Steel Scaffolding Co. Ltd 
oxhams Engineering Works Ltd 
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McGraw-Hill Publishing Co. Ltd 

Machine Products Lt 

Machinery Lloyd 

Machinery Market Ltd., The 

Machinery Publishing Co. Lid 

Marconi International Marine Communication Co, 
Ltd., The 

Marley, W. H., & Co. Ltd 

Marston Excelsior Ltd 

Martonair Ltd 

Mawdsley’s Ltd 

Maxam Power Ltd. 


Maxim Silencers Ltd 

Maybrey, H. J., & Co. Ltd 

Megator Pumps & Compressors Ltd 
Merlin Engineering Co. Ltd 
Metaducts Ltd 

Metal and Pipeline Endurance Ltd 
Metallic Manufacturing Co. Ltd., The 
Metallisation Ltd 

Metallizing Equipment Co. Ltd 
Metalock (Britain) Ltd 
Metropolitan-Vickers Electrical Co. Lid 
Midland Bank Ltd 

Midland Industries Ltd 

Mirrlees, Bickerton & Day Ltd 
Mirrlees (Engineers) Ltd. 

Mirrlees Watson Co. Ltd., The 
Mitchell Shackleton & Co. Ltd 
Mobil Oil Co. Ltd 

Modern Whee! Drive Ltd 

Mond Nickel Co. Ltd 

Mono Pumps Ltd 

Moore, W. & E. Ltd 

Morris & Ingram (London) Ltd 
Moss Gear Co. Ltd., The 

Munro & Miller Ltd. 

Myford Engineering Co. Ltd 


Napier, D., & Sons Ltd 

National Gas and Oil Engine Co. Ltd., The 
National Provincia! Bank Ltd 

Neill, James, & Co. (Sheffield) Ltd 

New Era Publishing Co. Ltd., The 

New Welbeck Ltd 

Newalls Insulation Co. Ltd 

Newman Industries Ltd. 

Newman Hender& Co. Ltd 

Non-Ferrous Die-Casting Co. Ltd 

North British Rubber Co. Ltd 

North Eastern Marine Engineering Co. (1938) Ltd 
Northern Aluminium Co. Ltd 

Northern Rubber Co. Ltd 

Nuclear Controllers Ltd 

Nuts & Bolts (Darlaston) Ltd 


Opperman, S. E., Ltd 
Opperman Gears Ltd 
Osmond, A. & S., Lid 
Ozalid Co. Ltd 


Parsons, C. A., & Co. Ltd 
Payne & Griffiths Ltd 
Pearson, T. B., & Sons Lid 
Peers, J., & Associates Ltd 
Pels, Henry, & Co. Ltd 
Perkins, F., Ltd 

Peters, G. D., & Co. Lid 
Petters Ltd. 

Pilot Works Ltd. 

Plannair Ltd. 

Pleuger Unterwasserpumpen G.m.b.H 
Plus Gas Co. Ltd 

Powell & Company 

Power Auxilliaries Ltd 
Power Petroleum 

Power Plant Co. Ltd 

Press & Shear Co. Ltd., The 
Princess Press Ltd 

Pyrene Co. Ltd 


R.F.D. Company Ltd 
Ratcliffe, F. S. (Rochdale), Ltd 
Rawiplue Co. Ltd., The 
Reavel!l & Co. Ltd 

Reed, Thomas & Co. Ltd 
Regent Oil Co. Ltd 

Renold Chains Lid 

Reynolds Tube Co. Ltd 
Reyrolle & Co. Lid 

Rhodes, B., & Son Ltd 
Rhodes, Brydon & Youatt Ltd 
Richardsons Westgarth & Co. Ltd 
Riley (1.C.) Products Ltd. 
Ritchie, A. H., & Company 
Robinson, A., & Co. Ltd 
Rolls-Royce Lid 

Rotaprint Limited 

Rotary Burner Co. Ltd., The 
Rotol Limited 

Rozalex Lid 

Russel! Constructions Ltd 
Russell Newbery & Co. Ltd 
Ruston & Hornsby Ltd 


Sandwell Casting Co. Ltd., The 

Saunders Valve Co. Ltd 

Schrader'’s Son, A 

Self-Changing Gears Ltd 

Serck Radiators Ltd 

Service Electric Co. Ltd 

Sharples Centrifuges Ltd 

Shell-Mex & B.P. Ltd 

Shipston Engineering Co. Ltd 

Siebe Gorman & Co. Ltd 

Siemens-Schuckert (Great Britain) Ltd 

Sigmund Pumps Ltd 

Silentbioc Ltd. 

Simmonds Aerocessories Ltd 

Sintering & Brazing Furnaces Ltd 

Smal! & Co. (Lowestoft) Ltd 

Small & Parkes Ltd. 

Smith, Hugh (Possi!) Ltd 

Smiths Industrial Instruments Ltd 

South London Electrical Equipment Co. Ltd 

Southern Instruments Ltd 

Spanner Boilers Ltd. 

Spencer-Bonecourt-Clarkson Ltd 

Sperry Gyroscope Co. Lid. 

Spiral Tube & Components Co. Ltd.. The 

Standard Telephones & Cables Ltd 
Supplies Div.) 

Stanton Ironworks Company Ltd., The 


(Industrial 
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Stein, Atkinson Vickers Hydraulics Ltd 
Sterling-Safway (Sterling Foundry Specialties) Ltd 
Sternol Ltd 

Stewarts & Lloyds Ltd 

Storhaug & Partners Ltd 

Stothert & Pitt Ltd 

Stratton & Co. Lid 

Stream-Line Filters Ltd 

Submerged Log Company Lid., The 
Swallow & Hicks Ltd. 

Syren & Shipping Ltd 

Systematic Tooling Ltd., The 


Talbot Stead Tube Co. Ltd 

Tangyes Ltd 

Favior, Samuel, & Son (Brierley Hill) Ltd 
Teddington Aircraft Controls Ltd 
Teddington Industrial Equipment Ltd 
Tedson Thornley & Company 

Tellus Super Vacuum Cleaner Ltd 
Thompson, John, Ltd 

Thornycroft, John I., & Co. Ltd 
Tirfor Ltd. 

Trist, Ronald, & Co. Ltd 

Trundell, John, & Partners Ltd 
Tubes Ltd 

Tuck & Co. Ltd. 

Tufnol Ltd 

Twiflex Couplings Ltd 


United Air Coil Ltd 

United States Metallic Packing Co. Ltd 
United Steel Companies Ltd., The 
Universal Engineering Company 
Universal Metallic Packing Co. Ltd 


Varley-F.M.C. Ltd 
Vaughan, Edgar, & Co. Ltd 
Veritys Limited 

Vokes Ltd 


Wade Engineering Ltd. 
Wakefield-Dick Industrial Oils Ltd 
Walker, James, & Co. Ltd 

Wallsend Slipway & Engineering Co. Ltd., The 
Walterisation Co. Ltd., The 

Ward, Thomas W., Limited 

Weir, G. & J., Ltd 

Weir Valves Ltd. 

Welin-MacLachlan Davits Ltd 
Wellworthy Ltd 

Westinghouse Brake & Signal Co. Ltd 
Westminster Bank Ltd 

Weston, Charles, & Co. Ltd 

Widdop, H., & Co., Ltd 

Williams & James (Engineers) Ltd 
Wilson & Kyle Ltd. 

Wiseman, Alfred, & Co. Ltd 

Wood Brothers & Co. (Gaskets) Ltd 
Worthington-Simpson Ltd 


York Shipley Ltd 
Yorkshire Imperial Metals Limited 


Zwicky Ltd 


WELDING EXHIBITORS 


A.R.O. Machinery Co. Ltd 

Arc Manufacturing Co. Ltd. 

B.K.L. Alloys Ltd. 

Bode, F., & Son Ltd. 

British Federal Welder & Machine Co. Ltd. 
British Oxygen Gases Ltd. 


Deeweld Ltd 
Deloro Stellite Ltd 


Electro Mechan-Heat Ltd 

English Electric Co. Ltd 

Eutectic Welding Alloys Co. Ltd 
Fuller Electric Ltd. 

Hancock & Co. (Engineers) Ltd 
Hirst Electronic Developments Ltd 
Holden & Hunt Ltd 


Lincoln Electric Co. Ltd 


Milne, C. S., & Co. Ltd 
Murex Welding Processes Ltd 


Pollock & Peel Ltd. 
Quasi-Arc Ltd. 


Rockweld Ltd 
Ross, Donald & Partners Ltd 


Saturn Industria! Gases Ltd 

Sciaky Electric Welding Machines Ltd 
Solus-Schall Ltd 

Suffolk Iron Foundry (1920) Ltd 
Tilghman’s Limited. 

Ultrasonoscope Co, (London) Ltd 
Vacu-Blast Ltd 


Weldcraft Ltd 
Welding & Metal Fabrication 


Yates Plant [ td. 


Organised by: F. W. BRIDGES & SONS LTD., Grand Buildings, Trafalgar Square, London, W.C.2. 


Telephone No: WHitehall 0568 (5 lines) 


Telegraphic Address: sEGDIRB, RAND LONDON. 
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Laminated or Solid Steel 


ELECTRO-MAGNETS 


Keoaveh 


We illustrate units with either 
vertical or horizontal magnetic 
fields and air-blast cooling, 
made by us for a University in 
the United Kingdom. 


























Can we quote you against 
your specified requirements ? 















































British Electrical Repairs Limited 


Head Office: EMPIRE HOUSE, CHARLOTTE STREET, MANCHESTER | 


i kd 


Newcast Tyne wansea 


dm BER & 














STEEL FRAMED BUILDINGS 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 

Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 

Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.C.4. Telegrams : LIVADIA, GLASGOW 
SEQUENCE, LONDON 


45 


WELDED STEEL PLATEWORK 


In 4” to 4° thick Mild Steel 


PRESSURE VESSELS 














HOPPERS 

CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R? BARKING, ESSEX 


TELFPHONE: RIPpleway 3011-2 











BY TEST—THE BEST 


“PALNUTS” 


the really safe 
locking washer 


FITS ON TOP 
OF THE NUT 


SPINS ON— 
STAYS LOCKED 





Send for details to: 
THE PALNUT CO. LTD. 


(Esed. 1919) 
PALNUT WORKS, 
3 ARTHUR STREET, 
HOVE, 3, SUSSEX 
Tel: HOVE 70427 Grams: PALNUT HOVE 


ALBION 
Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 














Let us solve 
your counting 
& meesuring problems 
There is an ‘ALBION’ ratchet or revolution 
counter for every application. Fit your machines 
with these efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 


B. & F. CARTER&CO.LTD. 


BOLTON 3, ENGLAND 


"Phone: BOLTON 4344 (3 lines) 
"Grams: BRAIDERS BOLTON 


























| CROSTHWAITE FURNACES and 
| SCRIVEN MACHINE TOOLS LTD. 








| York Street Ironworks, Leeds 9 Tel: 324//-2 
| 32, Victoria Stress, London, S.W.1  Tal.: Abbey 2966 
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Specify FAN ENGINEERING EQUIPMENT 





















MORE AND MORE PLANT for fume and dust extraction, 
——_ cooling, drying and other applications is being installed 
= incorporating all types of ‘Tornado’ fan engineering equip- 
: : ment. The success with which such plants are operating 
throughout a wide range of industry results from the 
combination of our own extensive experience and the 
close collaboration of leading contracting and consulting 
engineers. 












DRYING 
85 ft. long rusk drying oven equipped by 
Keith Blackman 






When faced with any industrial problem 
of movement or treatment of air or gases, 


specify ‘ Tornado’ equipment by 


KEITH BLACKMAN LTD 


MILL MEAD ROAD -.LONDON - NI7 


Branch Offices : Birmingham - Bristol - Glasgow - Leeds 
Leicester - Manchester - Newcastle-upon-Tyne 














LINK valves by. HOPKINSONS 





‘HOPKINSONS” 
‘the vital LINC 








There’s no doubt abcut it—HOPKINSONS’ bronze Link Valves 
are a vital link in all manner of industries. They handle heavy 
liquids such as oil and soap lines without 
loss of fluid-tightness or ease of operation. 
Having no easily-damaged external 









fittings, they are excellent on flexible 






compressed-air lines. They give long 
trouble-free service when handling pro- 
cess steam and all non-corrosive liquids. 
Whatever the industry there is a need for 
the HOPKINSON Link Valve. 









ONE OF HOPKINSONS’ 
SMALL BRONZE VALVES 











HOPKINSONS LIMITED - HUDDERSFIELD 
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Only 
Remington Rand 
have the 
right 
answer 


Jan. 16, 






w PLANPRINTER ~~ TRANSCOPY 


f 









MMM My, 
wn Wm, 


yo? 





yf 
yo’ 






to every 
photo-copying 


: 
vas 






‘DESK DYPRINTER 






SS x x . 
Ragga 


How do you decide which process or 
which machine will suit you best ? 
The answer is easy. 

You consult Remington Rand because they 
provide them all and will therefore give 

a completely unbiased opinion. 

It will cost you nothing, commit you 
to nothing to call in our experts 

—or if you prefer to examine 

the whole subject before consulting us, 


write or phone for a tree copy ol 


‘The Business Man’s Guide to Photo-Copying’ 

PART OF THE PROOF THAT 
Memingtorn. Mand 

EQUIPS BUSINESS FOR PROSPERITY 


Remington Rand Ltd + 1-19New Oxford St - London WC1 CHA 8888 
Branches in all principal cities 
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WON- FERROUS 


CASTINGS 





No matter whether your requirements are for 
a few castings weighing up to 2 tons or more, 
or for repetition batches, we can meet all your 
requirements for quality, price and delivery. 
We cast in all usual alloys including phosphor 
bronze, gun metal, aluminium bronze and 


manganese bronze, ‘‘Monel’’ metal etc. Send 
us your enquiries. 


CHARLES CARR LTD. 
vovng THE WOM-FERREOUS CASTING CO. (8'HAM) LTO 
GROVE LANE SMETHWICK 40 BIRMINGHAM 
TEL: SMETHWICK 1231-2-3 : 





LONDON OFFICE— 
56 HOLBORN VIADUCT, E.C.i. 


Budenberg 


CITY 3826-7 








| jeer We now have good stocks of 


PRESSURE GAUGES 


24", 3", 4” and 6” dials 
in all standard ranges. 





| BUDENBERG GAUGE CO. LTD., 


| BROADHEATH Wr. MANCHESTER 


REGENCY HOUSE, 1/4 WARWICK STREET, LONDON W! 


T C 4 . , p ‘ 
j : { | . f rT F y r 


ER ' 48 


GLASGOW C2 


* 61 ROBERTSON STREET 





dmBUI7 
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Diesel - Petrol 


GENERATING SETS Ito 300 kVA 


with voltage self-regulating generator 





AGCGRECATEBAU 


DUSSELDORF 
Erkrather StraBe 169.179 


Germany 


MAGNETIC ODDIE FASTENERS 


| ANDLUNG bape 
ST PARATION . THE GENERAL PURPOSE FASTENER 


TRANSMISSION FOR ENGINEERS. 






















Simple—Positive—Self Locking. 
Made in a variety of types and_ sizes. 
Special Fasteners to suit customers’ 
requirements. 


Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 























SUSPENSION radar units, refrigerators, marine craft, 
MAGNETS ~ : 
CuuTCHes ey equipment, etc. 
CONVEYOR HEADS MAGNETIC PULLEYS For quickly detachable doors, covers, panels, 
SV/EEPERS DRUMS access covers, etc. 
OVERBAND SEPARATORS PERMANENT MAGNETS For full details and literature apply to 
ELECTROMAGN ere £."°- 
ODDIE BRADBURY & CULL LTD ~ PORTSWOOD RD. — SOUTHAMPTON 
LELEPHONE TELEGRAMS : ; 
CENTRAL Ss) BOxmag Works, Bond St., Birmingham, 19. oes TEL: 55883 CABLES: FASTENERS, SOUTHAMPTON 




















E 
SPVEBEBL KEY TOINDUSTRY  w3- 


This ancient key, surely among the most beautiful ever made. 
is one of the keys of Dover Castle. By reason of its intrinsic 
beauty and its historical associations it is part of the story of 


Mediaeval I ngland. 








DOVER CASTLI 


* J pf - : * ah _* 2 ie Sw 3 reed = = 
~ ’ os aes vy Wee > as r - 
2 +} ‘~~ o — f = “—e ae %, pS \ ‘ yi t F 
A . : ) i. © 
‘ am. op UBS. ¢ r Se. : . at vt § 
- ~ Fs ac ~ - ; b he %: 
, : , tle of Dover, the premier Cingu 
Our modern civilisation has a backbone ol steel. In fact. not . r, ine pre , 
een the very pageant of our histor 
only does steel m ike possible the good and the necessary things ; ? iosvnie siniee, 
of life. it is also the key that will open the door of the future. ne of the t satisfvine of our 
Hallamshire high grade alloy and carbs teels are helping to ’ 


build that future 


Manufacturers of 
ALLOY & SPECIAL CARBON STEELS slices 


BARS - SHEETS - PLATES - WIRE RODS 








Telephone: Sheffield 24304 (7 lines) 


THE HALLAMSHIRE STEEL COMPANY LIMITED: SHEFFIELD 3- ENGLAND Pi 
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Two *‘ BROOMWADE "* Type TS2X Stationary Air Compressors each supplying 1000 c.f.m. of free air at I0u p.s-ig 





Two Organisations with World-wide Reputations 
“BROOMWADE” and A. V. ROE & CO. LTD. 


In connection with the new Supersonic Wind Tunnel at Woodford Aerodrome, 
Messrs. A. V. Roe & Co. Ltd. have installed two “ BROOMWADE” Type TS2X Stationary 
Air Compressors. 

The Tunnel operates on the intermittent blow-down principle, 
compressed air being stored and then released to give tunnel running times of about 40 secs. 
and Mach Numbers between 1-6 and 3-5. 


‘ BROOMWADE ” is proud to be associated with the project. 
‘* BROOMWADE” Air Compressors are ECONOMICAL, EFFICIENT and RELIABLE. 
Constant research and development steadily improve performance. 
| AVAILABLE FOR EARLY DELIVERY 
Write NOW for full details. 


““BROOMWADE’’ 
AIR COMPRESSORS & PNEUMATIC TOOLS 
‘Your Best Investment 





BROOM & WADE LTD., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND 


Telephone : High Wycombe 1630 (10 lines) Telegrams : ‘‘ Broom’’, High Wycombe. (Telex) 
589 SAS 
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PATENTED 
STEPLESS SPEED REDUCERS 
in 
TEXTILES 
RUBBER 
GAS 
CHEMICALS 
SUGAR 
FOOD PROCESSING 
WHALING 
METALS 


MECHANICAL 
HANDLING 


and many other applications has created 


a demand for an increased range of H.P. 





The new Size 10 ‘*Varicon’’ and further extensions 
to the range available shortly are designed to meet 
this demand for infinitely-variable speed drives in every 
industry. 


Send now for Leaflet E 492.3 for full details of the 
units for drives up to 5 and 10 H.P. 


“DAVID BROWN 


CORPORATION (SALES) LIMITED 
RADICON DIVISION 
PARK WORKS HUDDERSFIELD 
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DISTINGTON 


HEAVY 


S CASTINGS 





One of the largest foundries in the world 
is Operated by Distington Engineering 
Company, which specialises in 
the production of heavy castings in 


hematite, grey and special irons. 


DISTINGTON ENGINEERING 
COMPANY LIMITED 


Workington, Cumberland 





/aia7inaraM 
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SULZER 


Electrically driven Sulzer Boiler Feed Pump. Output 
650,000 Ib per hour at a pressure of 1242 Ib per 
square inch. Temperature 260° F. 





One of nine units for 
MARCHWOOD POWER STATION 
CENTRAL ELECTRICITY AUTHORITY 


SULZER BROS. (LONDON) LTD., 3!, BEDFORD SQUARE, LONDON, W.<C.| 


7 





NEW YORK - MADRID - CAIRO - RIO DE JANEIRO - BUENOS AIRES - KOBE - LISBON - JOHANNESBURG - MEXICO CITY. 
STOCKHOLM = HELSINKI ATHENS — ISTANBUL - ALGIERS HAIFA - BOMBAY - KARACHI - COLOMBO 
- MELBOURNE - WELLINGTON - VIENNA 


SULZER BROTHERS LIMITED HAVE OFFICES AT :— WINTERTHUR - PARIS - 
Representatives at:— BRUSSELS - MILAN - AMSTERDAM - COPENHAGEN - OSLO 
SINGAPORE - BANGKOK - RANGOON - SAIGON - MANILA - MONTREAL - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA —- LA PAZ = SYDNEY 
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the front line 
of reliability 


MANUFACTURERS OF 
RAILWAY DOCK & HARBOUR EQUIPMENT 
INCLUDING 
LOCOMOTIVE & WAGON TURNTABLES 
LOCOMOTIVE & WAGON TRAVERSERS 
SHUNTING & DOCKSIDE CAPSTANS 


SLIPWAY HAULAGE WINCHES 








LEONOON OFFEGEY AFRICA HOUSE .KENGSE WAY oc. 
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COWANS SHELDON & CO otal: 


Coe Ae | S$ bee oo. A N-D tak ie... oe 


Bee 2 4 a ee 


Free? HOLBORN O26F8 









THE 





6th to 20th 
September, 1959 


Rising production 
calls for increased sales. 


That is the reason 
Why you also should take part in the 


INTERNATIONAL TRADE FAIR IN BRNO 


Products of the engineering and metallurgical 
industry raw materials and meee on for the 
ng products of a 









consumer goods character 

Further information will be supplied by 
BRNO TRADE FAIR 

Brno — Czechoslovakia 





ee 
TRADE MARK 


RAR 
m4 


2 MM PS! 






SAUNDERS VALVE 























DRAYTON 





SAFRAN PUMPS DIVISION 
STREET WOLVERHAMPTON 
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CONTRACTORS- DAVIDSON & COLTD BELFAST 


Bill Pbaiowork 
& Siping Zire 


SUPPLIED 
AND 
ERECTED BY 


J. GARDNER & CO LTD 





KENT HOUSE LANE BECKENHAM KENT 
Telephone: SYDENHAM 6080 (7 /ines) 
Telegrams: ‘sHeetmerat’ Beckenham, Kent 


Established over 80 years 











Photographs taken in their 


Eeeston factory by courtesy 


of Boots Pure Drug Co. Ltd. 


When the Pump 
must go to the 
Fluid 


Boots Pure Drug Company Limited, in the manu- 
facture of corticosteroids, find it more practical in 
some of their operations, to take their pumps 

Safran compressed air driven units-—to the fluid, 
coupling up their power with conveniently located air 
points. In the illustrations, two of these transport- 
able units are shown pumping inflammable solvents 
in a flame-proof area. The pumps are } in./1 in. 
(F.M.B.) Stainless Steel units fitted with | b.h.p. 
Holman Air Motors. Running speed is 2,700 r.p.m.. 
to handle 600 gallons of fluid per minute at 48 ft. 
head. 





LIMITED 
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TRADE 
HIGGS(@) 
MANAGING DIRECTO! Brot 


BIRMINGHAM 6 










DAVID CY HIGGS AMIEE iu 
LAR 
ENGLAND 


™ 


REDUCED 
PRICES 


DESPATCH -EX STOCK. 


AGENTS AND BRANCHES COVER THE WORLD 
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Getting 
the most from 
the mine 


Hudson’s have the facilities, 

the resources and above all the 
experience to supply the 

most efficient types of light railway 
and trailer equipment 

for any project 


in any part of the world. 
















THE ENGINEER Jan. 16, 1959 












6 - Ton, 120 cu. ft. Hudson Side Tip Wagon 





in use overseas 








jJelephone Leeds 20004. Telegrams: Raletrux, Leeds 
London Office 
Locomotive House, 30-34, Buckingham Gate, Wesrminster, $.W.1 


Works at 
Leeds, Benoni, Durban & Calcutta 





ROBERT HUDSON LIMITED, 
RALETRUX HOUSE, MEADOW LANE, LEEDS 









brite hyeyy 


LIGHT RAILWAY MATERIALS 
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RICE. HYDRAULIC i=) 


Machine Tools | 2= |_ 
O ELLANDROAD, © “~ JF 
CE & Cs LEEDS II VA in 
(Leeds VF td. Telephone: LEEDS ZS SOS 4. ptemton 2%; «<. HYDRAULIC : HINGED RIVETER 
PERFORATED METALS FOp aor 


Telephone CITy 7546 1'-6" to 3-0" Gap. 20 to 30 tons power. 
reer 














































SIsOduld ry 


Studding - ara Allthreads - Tie Rods 


TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 











= 


HAYLE, CORNWALL Tel. Hayle 3213 















“Just look at this list*. .. RADIOVISOR SMOKE DENSITY 
CONTROL EQUIPMENT MUST CERTAINLY 


DO ITS JOB WELL...” — ene 
** GUINNESS of mr 
FORD 
MONSANTO 
LA. 
ILFORD 
TATE & LYLE 








. . and these are just a few of the 
many well-known Companies who use Radiovisor Smoke 
Density Indicators and Recorders for efficient combustion 


and to comply with the Clean Air Act. 


Telephone or write for full particulars to :— 
RADIOVISOR PARENT LIMITED 4 
STANHOPE WORKS * HIGH PATH * LONDON ° S.W.19 

ee, 
Tel: CHErrywood 3351 Grams: RADIVISOR LONDON S.W.1/9 F iia 
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VALVE | 
MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance. 

The ‘junior’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can ciose with one hand. No 
modification to the valve is needed. { 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are: }” at 2,000 p.s.i.,1” at 400 p.s.i., 
2” at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 
Rotork actuators supplied on request. 


ROTORK ENGINEERING CO. LTD 


| 
| 





BATH - Telephone: 64558 





NORRIS BROS. LTD. 


have teams avatiabie to undertake 


DESIGN, DETAILING 
and- DEVELOPMENT 


the fol owing fields -- 








Aeronautical Engineering 
Chemical Plant 
Electrical Engineering 
Mechanical Engineering 
Mechanical Handling 
Nuclear Engineering 
Plant Layout 
Production Tooling 
Servo Mechanisms and 
Automation 
Special Machines and Projects 
Structure and Reinforced 
Concrete, etc. 












Bill 








TRILL aa ee 


. — TEL. ABBEY 6132 - 








Consult 


FILTON 


fo ROTARY UNIONS 


(Patented) 


USED ON AIR, STEAM, 
WATER, OIL &c. 
FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES j°—3° BSP 
SPECIALS UP TO 6’ BORE 


FILTON LIMITED 


Clapham Street, Leamington Spa, 
WARWICKSHIRE 





Telephone Spa 8111/2 
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‘“*Them new piston rings have 


made a difference, Paddy.” 


**What ?” 


**T say them new L & C piston 
rings have made a big difference.” 


**Can’t hear a word.” 


“L&C PISTON RINGS. SHE’S 
RUNNING BETTER.” 


“Running better ? 
‘Course she’s running better. 
We've just had new L&C 


piston rings fitted.” 


, o , 
. x ail 
— . “ ~ j 
2a mm, Pi ty 4 
= SO ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee oe ee oe oe ee 8 





LOGCKWOGO@D & CARL 





Manufacturers of the well 


known “‘Patent Double Action 


MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


Piston Rings’ for steam engines 


EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 


0A4608 =e 
















HYDRAULIC PRESSES 


designed to suit your ee 
particular needs =" mere ‘. j 





frorn 5 to20Otons capacity 






Illustrated are two modern Hydraulic Presses showing the flexibility of design and con- 
struction in fabricated steel. 


GILLecoun 


212 WELLINGTON STREET, LEEDS, 1 
Phone LEEDS 2004/5 


RHODES 





2. 25-ton general purpose Press with 
double table and special long stroke 
Cylinder ond Ram. 


!. 100-ton self-contained Press with ex- 
tended table and special die operating 
circuit for high-speed operation. 
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Top view of top class 
civil engineering and building skill 


a 
. 


4//—RMES BOARD 


MILLS LTD 




















= 
\\ 


another famous name on the MONK file VON 





PROGRESS in CONSTRUCTION ... with the high efficiency of MONK skill <A 
and organisation always on top of the job. 
CONSTRUCTION in PROGRESS ...on the comprehensive 
extensions. to the Warrington premises of 
Thames Board Mills Ltd. Once again... MONK enterprise 


expands the thews of British Industry! 





Warrington and London 


A. MONK & CO. LTD ° offices at: HULL ‘ MIDDLESBROUGH & STAMFORD 


CIVIL ENGINEERING, BUILDING & REINFORCED CONGRETE CONTRACTORS 
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UT WITHOUT SLIP with Gndyear rough top 


CN > 





C2 
— 
— 
<— 
cme 
— 
Seems 
= 
— 
en 
SS 
— 


7. 
fo A DEEP REGULAR pattern, exclusive to Goodyear, enables this 


belting to take a firm grip on sacks and on smooth articles, such as 


GOODYEAR CONVEYOR BELTING - * : cartons. The pattern, plus a choice between soft and hard top cover to 
TYPE.D. ROUGH TOP | “ é ‘ . : ‘ 
suit the needs of the installation, ensures freedom from slip on slopes 


up to 30° inclination. 
Goodyear Rough Top belting, like all styles of conveyor belting in 
the Goodyear range, is solely designed for a specific type of duty, and 


to give long, reliable service at lowest cost per ton carried. 
ce 


GO0O0D. FYEAR 


INDUSTRIAL RUBBER PRODUCTS 






hard wearing bottom 
surtace to suit service 


CONVEYOR BELTING: TRANSMISSION GELTING* HOSE: V-BELTS 


MODERN ELECTROFILTERS SIMILAR TO THIS 





















ARE INSTALLED AT— 
Burnpur for 3 & 4 blast furnaces 
Margam for No. 4 blast furnace 
Pretoria for S.A. lron & Steel Corpn. Ltd. 


ARE BEING INSTALLED AT— 


Consett Iron Co.’s Works 


Margam for No. 5 blast furnace 


ARE TO BE INSTALLED AT— 


West Hartlepools for South Durham 
Steel & Iron Co. Ltd. 
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Anseremme-Dinant, Belgium. 74, Fox Street, Johannesburg. Melbourne, Australia. 
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COMPUTERS FOR STRUCTURAL DESIGN 


Tedious numerical calculations have always been 
accepted as a necessary drudgery in the analysis of 
structures. In a brief abstract published as part of our 
review of the Institution of Structural Engineers’ fiftieth 
anniversary conference (see THE ENGINEER, October 24 
last) it was pointed out how well suited the electronic 
digital computer was for application in this class of 
work, and in fact it was suggested that ‘* computer 
groups’ needed to be set up, to serve the relatively 
small design organisations which are commonly to be 
found. However, this is not the only feasible form of 
organisation for making the best use of these complex 
and expensive machines. We were recently invited by 
the United Steel Structural Company, Ltd., to a Press 
conference when the use of a “ Pegasus’ computer in 
structural design was explained, but in this case the 
computer is primarily used for solving problems in the 
fields of operational research and cybernetics within the 
United Steel group of companies. However, spare com- 
puter time is available and has been profitably taken up 
by the design office of the structural company. 

The integrity of the structural designer is, of course, 
not challenged at all by the use of the computer. Con- 
ventional design methods are employed, and the usual 
assumptions and standards remain. But routine cal- 
culations—which nevertheless demand accuracy—can be 
solved by “ programming” numerical data for the 
computer. The particular application where this has 
proved most beneficial up to now in the company’s work 
has been in detailing floor or roof systems, which formerly 
absorbed a major part of this particular design office’s 
time. The floor is described in this programme by a 
reference grid (the lines of which correspond to numbers 
and not actual distances) for each intersection of which 
a block of information space is allocated in the com- 
The loads on the floor, points of support, 
positions of the floor beams—in fact all information to 
describe the floor completely—is thus given numerically. 
The computer then selects the appropriate size of beam 
for each of these positions, taking account of the reactions 
of one beam on another by scanning neighbouring regions 
of floor space so that distributed load is correctly allo- 
cated. That is, the designer states the requirements in 
terms of shape, loads and materials and the computer, by 
trial and error processes, gives the required standard 
beam sections. A typical floor structure was calculated 
in this way in about two hours of computer time. 

The advantage of this speed lies not in replacing design 
office staff, the company considers, but in releasing them 
from dull tasks, and even more important, allowing 
more elaborate comparisons of floor designs at short 
notice. This facility is particularly important at the 
tendering stage and final estimates can now be given 
more quickly. It is obviously highly advantageous to 


puter’s store. 


be able to have complete floor designs within two days of 
receiving the plans, and to be able to redesign after 
amendments, with equal speed, right up to the stage of 
fabrication. The United Steel Structural Company is 
going ahead with further work along these lines. A pro- 
gramme for portal frames—the Livesley programme— 
has been studied and adapted, and we understand that it 
is considered that a programme for a complete multi- 
storey frame is quite feasible. The columns present, 
of course, a more difficult problem, but not an 
insoluble one, and such a programme for multi-storey 
frame design is expected within a year or so. 


RESEARCH AND DESIGN 


The other day it happened that after lunch at a club we 
fell into conversation with an engineer whose work has 
lain primarily in research ; and that during the afternoon 
of the same day we were visited in our own office by an 
engineer whose life interest has lain in design. Never 
before had it struck us so forcibly how very dissimilar in 
character and outlook are research workers and designers. 
The research man had the usual complaint—the difficulty 
of getting manufacturers (by which primarily he meant 
designers) to make use of research discoveries. Was 
there nothing we could do to ensure that more engineer- 
ing firms employed more university graduates capable of 
appreciating the scientific material being offered to them? 
By contrast, the designer deplored the tendency of the 
major engineering institutions to accept and to publish 
primarily “research” papers to the exclusion of more 
practical ones, criticised the universities and colleges 
for their failure to train men in design, and considered 
that the institutions laid too much stress on the more 
scientific aspects of engineering in fixing membership 
qualifications. He remarked that much of the research 
undertaken to-day was of no real interest to designers, 
however interesting it might be scientifically ; and he 
pointed out, quite truthfully, that over the centuries 
engineers had been building and operating satisfactory 
machines and structures despite the fact that scientific- 
ally and theoretically at the time much was unknown 
about them and was only discovered later. He suggested 
that more often than not designers were ahead of the 
scientists, not behind them ; and that the scientists some- 
times failed to do research into the problems that most 
concerned designers. 

Our sympathies lie with both men. For it is certainly 
true—more particularly of some branches of engineering 
than others—that too little use is made of new discoveries 
and too much dependence is rested upon rule of thumb 
design methods and methods of production. Investi- 
gation has shown that firms which employ university 
graduates freely, tend to be more lively and more willing 
to adopt new designs and new methods. Yet the designer 
was expressing a truth too. For it is all very well to have 
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more or less precise information about what goes on in 
an engine cylinder or how the oil circulates through a 
bearing. But much of this scientific material has little 
real bearing upon the designer’s primary task. Very 
seldom indeed is there only one uniquely best way of 
designing anything. That is the point the scientist, 
accustomed to a search for a unique answer expressible 
in mathematical form, fails often to comprehend. Usually 
there are tens of ways, often hundreds of ways, of doing 
it. Indeed, if the thing to be designed is in any degree 
complex, the possible choices before the designer are end- 
less. He must choose between them by hard logical, but 
not usually mathematical, thinking, relating each part 
satisfactorily to every other part and to the particular 
purpose it is to serve. This is an artistic rather than a 
scientific proceeding. 

But if design is an artistic proceeding how comes it 
about that engineering courses at universities and colleges 
appear to stress only the scientific content of engineer- 
ing? The engineering graduate tends to have had his intel- 
lect trained to criticise and analyse rather than to create. 
Those qualities, the critical and the analytical, are, of 
course, of value in assessing the merits of alternative 
designs. But more is needed by a designer. The imagina- 
tion needs to be stimulated too ; for design is a creative 
business. Whenever we talk with designers we wonder 
whether something should not be done to alter methods 
of training engineers. If it is possible to teach art at the 
universities, as it is, presumably it should be possible to 
teach engineering design. But, of course, universities and 
colleges might well suggest that it is industry’s job to teach 
design, not theirs ; and we confess that we doubt whether 
the kind of training given to graduates in the works 1s any 
more likely to turn them into good designers than that pro- 
vided by universities. The fact seems to be that more or 
less by accident this country does throw up a number of 
men who turn out to be excellent designers. Can we 
remain content to accept that position ? Or ought we to 
set out deliberately to train more designers just as we have 
quite deliberately set out to train more engineers ? 


CONSULTANTS, CONTRACTORS AND WORK 
ABROAD 

When one studies the history of engineering it is really 
remarkable to observe how little influence the occurrence 
of wars has upon the carrying into effect of major 
engineering schemes. Start of work upon a project may 
be delayed a year or two, or even brought forward a year 
or two. It is rare, however, for any project to be 
abandoned or even substantially altered. But it does 
sometimes happen that wars affect the relations between 
clients and consultants and alter the general climate in 
which consultants and contractors have to operate. 
Immediately after the last war, for example, British con- 
sulting engineers and contractors on the look-out for 
work abroad found they had to compete with American 
consultants in countries to which those consultants had 
not penetrated before. Furthermore, a new spirit of 
touchy nationalism amongst their clients made negotiation 
more tricky. It was American competition that attracted 
prime attention at first. For amongst American con- 
sultants there was no strict etiquette debarring them from 
entering into relationships with contractors. American 
consultants, indeed, made the superficially attractive 
claim that if a job was put in their hands the whole of 
the design and construction was done, with substantial 
economies, in one organisation, and that any quotations 
made would be absolutely firm. There are, of course, 
advantages in a close linkage between consultants and 
contractors. But it is our impression that people abroad 


are becoming more aware than they were of the dis- 
advantages. No consultant, if tightly bound in a business 
relationship to a contractor, can ever, for example, have 
the supervisory authority over that contractor that an 
independent consultant could wield. Too much, however, 
can certainly be rested on that argument ; for excellent 
work is done even when there is a close linkage between 
consultants and contractors. It seems to us, therefore, 
that to clinch the advantage of the independent consultant 
something more is needed. It is, we suggest, that the 
independent consultant, in designing a project, should 
carry it almost as far as the working drawing stage before 
putting it out to tender. The independent contractor is 
then in a position to work out in some secure detail an 
economic method of doing the job and is thus able to 
make a really firm quotation, just like his American com- 
petitor. Even so, American and even German competitors 
may retain one advantage. Often both seem capable of 
granting more extended credit facilities than British con- 
tractors could afford. Perhaps the Government might 
help there. But we feel contractors should be wary about 
accepting any governmental credits. That spirit of 
nationalism abroad, to which we have already referred, 
tends to make clients look askance at any scheme which 
has governmental assistance behind it. Unreasonably, 
often, it is supposed that financial assistance from a foreign 
Government necessarily has “ strings” attached. Even if 
it has not there is a feeling that a degree of subservience is 
involved. It would be wiser if the larger contracting firms 
in this country could organise something for themselves. 
For if it is the contractor who is able to extend long credit 
terms even a jealously nationalistic client can regard the 
matter only as a business deal. We are not financiers. 
We do not know the details of how financial people set 
about these matters. But it does occur to us that if 
“someone in the city” were to contact the major con- 
tracting firms a mutually profitable arrangement could be 
the outcome. 


TROUBLE ON THE TUBE 

A year ago London Transport was introducing its first 
programme machines for the control of railway signalling. 
If tube trains always ran in accordance with the pro- 
gramme on a plastic tape the public to-day might be 
applauding the ingenuity of signal engineers instead of 
protesting by “‘stay-in. strikes” against the sudden 
changes of plan which sometimes make it necessary to 
reverse a train before reaching its advertised destination, 
or to withdraw it from service for attention to a defect. 
Refusals by passengers to alight on such occasions reached 
the point last week where the London Transport Executive 
found it desirable to call a press conference, at which it was 
suggested that the * strikers ** were doing a disservice to 
their fellow passengers by hindering the resumption of 
normal services, and it was even hinted that those who 
persisted might be temporarily impounded and conveyed, 
in the coaches they refused to leave, to those sad outer 
suburban wastes where trains are stabled overnight! It 
became evident, however, that much of the public com- 
plaint was against lack of information when breakdowns 
or other interruptions of service occur, and it was 
announced by the Executive on Saturday that plans for 
installing more loudspeaker equipment at stations would 
be put in hand forthwith. Something may be done, then, 
to alleviate those moments of suspense when the crowd on 
a tube station platform first becomes aware of matters 
being amiss by an unnatural silence (disturbed only by the 
rumble of an apparently intensified service in the opposite 
direction) and by the sight of stationmen and station- 
women conversing dispiritedly in corners or exchanging 
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glances with a wild surmise. Clearly the loudspeaker is 
only the end of a chain of communication and there are 
complex administrative problems in ensuring that its 
announcements are well-informed. It is scarcely less 
important that they should be appropriately phrased. 
Some quaint effects may otherwise be produced, as by the 
written notice now at a London main-line terminus which 
apologises for any inconvenience caused by work proceed- 
ing in the station roof, thus arousing in the reader’s mind 
the apprehension of heavy objects dropping on him from 
above to the accompaniment of polite expressions of 
regret. Spoken announcements adopt a variety of tones, 
from the formal public relations, or “ all’s right with the 
world,”” approach to an almost embarrassing confession 
of such domestic difficulties as points which will not 
work and coaches derailed on leaving the sidings. London 
Transport has already experimented with various methods 
of winning the co-operation and goodwill of its passengers. 
There were the wartime couplets of Billy Brown (** So 
let's move down the car, says Billy, to block the entrance 
up is silly”) and the post-war “* Courtesy Aids Service ~ 
campaign which swept Brown and his admonitory verse 
into oblivion. Another opportunity is now presenting 
itself, and it should be studied in isolation from the 
events of the past week and the frayed tempers which 
have been in evidence on both sides. The problem of 
communications is made no easier by the fact that a 
public accustomed to hearing a tea-time cricket commen- 
tary from Australia as it finishes breakfast finds it hard 
to understand why the implications of an incident at 
Mill Hill East cannot be analysed instantaneously at 
Leicester Square. 


THE UNEXPLODABLE H-BOMB 

Now that the appalling consequences of an H-bomb 
explosion have become more generally realised, the 
thermo-nuclear weapon has come to be regarded not as 
a weapon of war but of policy. Both West and East are 
convinced that its use would mean suicide for both sides ; 
though Russia has been warned that the N.A.T.O. 
powers would prefer the risk of suicide to the loss of 
their freedom and way of life. The Soviet leaders are 
also well aware that little advantage would be gained by 
a surprise attack in view of the strong, varied and widely 
dispersed retaliatory forces of the West. They have 
therefore turned their attention to the under-developed 
countries in Africa and Asia. They hope to dominate 
these countries apparently by the methods that were partly 
successful in Europe—internal subversion and external 
pressure. But they well realise that a local trouble they 
may have stirred up or instigated in the Middle or Far 
East might gradually become more serious. Russia has 
accordingly built up a Navy of 500 submarines, 4000 naval 


ENGINEER 


aircraft, some thirty powerful cruisers and a large number 
of destroyers and lesser craft, and is prepared, if necessary, 
for a war fought largely, if not entirely, at sea. All these 
ships and aircraft, both in number and type, are those 
well suited for cutting the Atlantic life line bringing 
supplies to Britain and the rest of Europe. Nor are the 
Soviet leaders blind to the naval measures planned by 
N.A.T.O. They must be well aware of the preparations 
for reinforcing the local N.A.T.O. navies guarding the 
exists from the Baltic and Dardanelles to prevent the 
passage of Russian submarines. They are not standing still. 

Since World War II very great efforts have been made 
to open up the North Siberian route to shipping and to 
develop the facilities in North Siberian ports. In the 
1930s this route was ice-bound for several months in the 
year, though one recalls that in 1940 the German armed 
1aider ““ Komet”’ made the voyage from West to Easi 
to the Behring Straits in twenty-one days, with, of course, 
full Russian co-operation. In the post-war years the 
Soviet Government has organised in this region a large 
number of auxiliary services, including a fleet of ice- 
breakers, andachain of about 1 50 weather stations—many of 
them located on a large mass of floating ice—to forecast 
the weather and movements of ice. Hundreds of scien- 
tists are engaged in recording and charting these observa- 
tions. There is thus no question that the Russians would 
make great use of this North Siberian route for the passage 
of cruisers and armed raiders to and from the Atlantic 
and Pacific oceans. The nuclear-powered submarine has 
moreover greatly enhanced the importance of this route 
for the Russians. The recent spectacular voyages of the 
United States submarines ** Nautilus” and “ Skate” 
under the North Polar ice-cap have proved that Soviet 
nuclear-powered submarines will be able to navigate with 
impunity in the Arctic seas. We may indeed expect the 
vast majority of them to be based on North Siberian 
harbours. What then is Britain doing to prepare for the 
only kind of major war which she can conceivably be 
faced with in the coming years ? It has been agreed that 
if Britain is to have any influence over N.A.T.O. policy 
she must contribute some share of the deterrent. But 
the safety of sea communications is more important than 
adding to a deterrent which is already adequate. Britain 
must surely build a particular type of nuclear-powered 
submarine, relatively small, about the size of the 
American 2000-ton ‘* Skate” class, very fast, with the 
latest type of hydrophone and asdic installation—to 
detect and destroy the large Soviet missile launching 
submarine when submerged. Also required are many 
more escort vessels and modern carriers and cruisers to 
guard vital sea communications. Part of the armament 
and accommodation in these large ships could also be 
earmarked for ballistic rockets. 
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* PHOTOGRAPHY APPLIED TO ENGRAVING ON Woop” 

“* We lay before our readers a description of a method devised for 
printing photographs direct on to wood. We take a suitable block 
and cover it, in the darkened laboratory or by candlelight, with a 
mixture composed of oxalate of silver and water, to which may be 
added a little gum or pulverised bath brick, to suit the convenience of 
the engraver. The mode in which the oxalate is spread over the 
surface is precisely the same as that employed by wood engravers in 
applying the mixture of flake-white and gum-water. A little of the 
substance, that is to say, about as much as would lie on a fourpenny 
piece, for a block four inches square, is sprinkled on the surface, and, 
the finger being then dipped in water (either with or without the 

addition of a little gum), the mixture is spread evenly over the whole 
surface of the block in various directions until the evaporation or 


absorption of the water leaves the surface impregnated with a delicate 

and almost impalpable coating of oxalate of silver. The block may 

be then placed in a drawer, or any other place from whence daylight 

is excluded, and there left till dry, or for any length of time until 
required, as we have detected no deterioration or loss of sensitiveness, 
even in blocks which had been prepared six months ago, so long as 
they remained protected from the light.... The block requires no 
subsequent washing, nor any preparation of any description before 
being placed in the hands of the engraver .. . 

“ There is at present little probability of metal plates superseding 
wood blocks in printing with type, and it is therefore of great import- 
ance that the drawings on these blocks should be made with the greatest 
exactness, and this can only be adequately attained by means of 
photography.” 
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By RAYMOND V. 
GREAT BRITAIN 
Frigates.—The latest design of the Ist Rate 


anti-submarine frigates of the “* Whitby” 
class presents a more handsome appearance, 
given by a thicker, raked back funnel with a 
dome cap. During the year the “ Black- 
pool” (Fig. 1) was completed by Harland 
and Wolff, Ltd., Belfast, and the “* East- 
bourne” by Vickers-Armstrongs, Ltd., 
Barrow-in-Furness, while the ‘* London- 
derry ’’ was launched by J. Samuel White and 
Co.. Ltd., Cowes. With a displacement of 
over 2200 tons standard and over 2800 tons 
full load, these “* quality’ type anti-sub- 
marine vessels have an overail length of 
370ft and a beam of 41 ft, and their armament 
comprises two 4:5in guns, two 40mm anti- 
aircraft guns, twelve 2lin torpedo tubes, and 
two ** Limbo” three-barrelled depth bomb 
mortars. The propelling machinery plant 
consists of two Babcock and Wilcox boilers 
and two sets of geared turbines developing 
30,000 s.h.p. turning two shafts. Double 
reduction gearing allows low propeller revo- 
lutions at high power and the screw efficiency 
is correspondingly high. This, coupled with 
improvements in hull design, enables these 
Type 12 frigates to achieve over 30 knots on 
only 75 per cent of the power required by 
older destroyers of comparable displacement. 
Ihe arrangement of the engine-room machin- 
ery is Outstandingly good, and the engine- 
room is a relatively easy department to keep 
clean. The electrical system is alternating 
current, 440V, three-phase, 60 c/s. 

H.M.S. “ Leopard ” (Fig. 2), the third of 
the novel anti-aircraft frigates, was com- 
pleted during the year. Built in H.M. 
Dockyard, Portsmouth, she was commis- 
sioned on September 30. The nameship of 
her class, officially known as Type 41, this 
ship has a very high standard of habitability 
and interior finish. Although equipped with 
four power-operated 4-5in guns in twin 
turrets, similar to those mounted in the large 
“ Daring ” class destroyers, and twin 40mm 
guns for her primary role of air defence of a 
surface force, she can also be employed in an 
anti-submarine or air direction role and for 
defence against surface attack. For sub- 
marine killing she carries a “* Squid ”’ triple- 
barrelled depth charge mortar. By virtue of 
their gun power the new convoy escorts of 
the ** Leopard ”’ class are the nearest approach 
to the destroyer category among the ships 





B. BLACKMAN 


built under post-war new construction pro- 
grammes, no orthodox destroyers having 
been ordered since the cessation of hostilities 
in 1945. With a displacement of 1920 tons 
standard and about 2400 tons full load, they 
have an overall length of 340ft and a beam 
of 40ft. The propelling machinery consists 
of eight Admiralty standard range diesels, 
four geared to each shaft, coupled to the 
propeller shafting through hydraulic coup- 
lings and oil-operated reverse and reduction 
gearboxes. 

Two more of the equally unorthodox air- 
craft direction frigates of the “* Salisbury ” 
class were completed, the ** Chichester ’’ by 


Fig. 2—H.MLS. “ Leopard ” i 


the Fairfield Shipbuilding and Engineering 
Company, Ltd., Govan, Glasgow, and the 
** Llandaff”? by Hawthorn Leslie, Ltd., 
Hebburn-on-Tyne. These at first sight 
funnelless ships, having attenuated exhaust 
stacks surmounted by curved-back cowls 
rising inside cage masts, have much the 
same displacement as the anti-aircraft frigates 
of the “* Leopard ” class, and similar dimen- 
sions. They also have the same lines and 


hull form and similar heavy oil engines of 


the same power and speed. But they have 
only two 4: 5in guns, in a twin turret forward. 
In compensation, however, they carry a 
massive array of heavy and highly developed 
electronic equipment for their very specialised 


Fig. 1—H.M.S. “ Blackpool *’ is a new ‘* Whitby ”’ class first rate anti-submarine frigate 
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role, as well as two 40mm anti-aircraft guns 
and a “* Squid ”’ triple barrelled depth charge 
mortar. The ‘* Llandaff’ (Fig. 3) is the 
only Type 61 frigate to have a 500kW gas 
turbine alternator and three diesel generators, 
other ships of the class, and also Type 41 
frigates, having four diesel generators. This 
new gas turbine alternator was manufactured 
by W. H. Allen Sons and Co., Ltd., Bedford. 

H.M.S. ‘Duncan,’ the last of the 
** Blackwood ” class 2nd Rate anti-submarine 
frigates, was completed and commissioned on 
Trafalgar Day at the Woolston shipyard of 
John 1. Thornycroft and Co., Ltd., South- 
ampton, bringing the number of these 
** utility’ type anti-submarine escorts up to 
twelve. They are only single-screw vessels, 
but they carry two “ Limbo ” three-barrelled 
depth bomb mortars as well as four 2lin 
torpedo tubes and three 40mm anti-aircraft 
guns. With a displacement of 1100 tons 


standard and 1460 tons full load they have 
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an overall length of 310ft and a beam of 
33ft, and their propelling machinery com- 
prises one set of geared turbines designed for 
15,000 s.h.p. taking steam from two Babcock 
and Wilcox boilers and developing a speed 
of 24 knots. Of a novel, very lightly armed 
type, as far as guns are concerned, these 
ships were designed almost solely for an 
anti-submarine role. Their two “ Limbos ” 
can each fire a pattern of depth bombs with 
great accuracy, and the projectiles can be 
set to explode at a predetermined depth. 
These weapons can be trained over a wider 
arc than previous types of anti-submarine 
mortars and have a much greater and more 
accurate range. All the ships were built in 
prefabricated sections and are of com- 
paratively simple construction with light 
scantlings, having been designed with a 
view to mass production in emergency con- 
ditions. Their turbines are of advanced 
design. The ** Duncan” was specially fitted 
out as a leader and is the Senior Officer's 
ship of the Fishery Protection Squadron, 
which includes three other Type 14 frigates 
recently completed. - 

Following the above four distinct types of 
highly specialised frigates, the construction 
of a new class of general purpose frigates 
was started. The “ Ashanti ”’ was officially 
nominated as the prototype, and seven of 
this new “ Tribal” class are under construc- 
tion or on order. 

Designed to fulfil economically all the 
functions of frigates rather than to have an 
outstanding performance in any one special- 
ised role, they will be capable of meeting the 
main escort requirements of anti-submarine 
protection, anti-aircraft barrage, and air- 
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Fig. 3—H.M.S. ‘* Llandaff ’’ is a new aircraft direction frigate 


craft direction, and of carrying out the 
general fleet duties formerly undertaken by 
destroyers. The prototype propulsion 
machinery installation is of a new design 
especially intended for use in frigates and 
fast escort vessels. The principle employed 
is that of steam turbines and gas turbines 
geared to the same propeller shaft. The gas 
turbines will be used for sustained bursts of 
high speed. The machinery installations 
were conceived and designed by the Yarrow- 
Admiralty Research Department of Yarrow 
and Co., Ltd., Scotstoun, in conjunction 
with the Admiralty. The Metropolitan- 
Vickers Electrical Company, Ltd., Man- 
chester, designed and manufactured the 
steam turbines, gas turbines, gearing and 
control gear, and carried out the full-scale 
tests on the prototype equipment. The gas 
turbines can not only be used as a booster 
at the higher powers, but will enable the 
ship to get underway at a few minutes’ notice 
when steam is not available. The warships 
in which this lightweight and compact 
machinery is installed will be able to carry 
more fighting equipment than would be 
possible with orthodox machinery. The 
“Tribal” class will have two Foster- 
Wheeler boilers, the propulsion units com- 
prising the Metrovick geared steam turbine 
of 12,500 h.p. and the Metrovick gas turbine 
of 7500 h.p. 

Submarines.—The first three submarines 
of the ‘‘ Porpoise”’ class were completed 
during the year, the “* Grampus ” by Cammell 
Laird and Co., Ltd., Birkenhead, and the 
‘** Porpoise *’ and ‘* Rorqual” by Vickers- 
Armstrongs, Ltd., at the Barrow-in-Furness 
yard. They are the first operational sub- 





marines designed since the second world 
war to be accepted into service. Capable 
of high underwater speeds, and able 
to undertake continuous submerged patrol 
in any part of the world, they have 
a displacement of about 1700 tons stan- 
dard and about 2500 tons submerged 
with an overall length of 2954ft and a 
beam of 264ft. The design of hull and 
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for them to remain totally submerged without 
even using their snorts for several days 
Apparatus for distilling fresh water from sea 
water for drinking purposes, and stowage 
for large quantities of engineering and 
electrical stores, enable them to remain on 


patrol for months without any outside 
support. 

Patrol Boats—-Two new medium fast 
patrol boats of the “ Brave”’ class, the 


** Brave Borderer ” (Fig. 4) and the “* Brave 
Swordsman ”’ were launched from the Port- 
chester yard of Vosper, Ltd., in January and 
May. They have a displacement of 75 tons 
standard and 100 tons full load, and are of 
composite metal and wooden construction 
with a hard chine form. These very interest- 
ing craft are very beamy, with a breadth of 
25ft S54in, in relation to their length of 
98ft 10in overall, the ratio being less than 
1:4. The vessels are powered with 
** Proteus ”’ gas turbines as used in the “ Brit- 
annia”’ aircraft, but adapted for the Royal 
Navy by Bristol Aero-Engines, Ltd., Filton, 
in association with W. H. Allen Sons and Co., 
Ltd., of Bedford, who supplied the primary 
reduction gears and the reverse reduction 
gearboxes. These “*Proteus”’ 1250 gas turbine 
propulsion units each have a maximum 
rating of 3500 s.h.p. and a continuous rating 
of 2800 s.h.p. They drive three shafts with 





Fig. 5—H.M. Canadian destroyer escort ‘‘ Restigouche ” 


superstructure reflects capabilities of fast 
submerged speed and great diving depth. 
Their general habitability is very high. 
Oxygen replenishment and carbon dioxide 
and hydrogen eliminators make it possible 


Fig. 4—H.M.S. “Brave Borderer,”’ the first of a new class of fast patrol boats for the Royal Navy, 
turb 


is powered by Bristol ‘‘ Marine Proteus ’’ gas 


ine engines each developing 3500 h.p. 


, 


is the first of a new class 


fixed pitch propellers. Rover gas turbines 
driving Metropolitan-Vickers 40kW genera- 
tors are fitted to provide electrical power 
The armament of the ** Brave’”’ class func- 
tioning as motor gunboats consists of one 
3-3in calibre turret mounted gun specially 
developed for these craft and fitted with a 
stabilisation system capable of dealing with 
the severe motion experienced in this type 
of high-speed vessel, and one 40mm gun, 
with two 2lin torpedo tubes. In the motor 
torpedo boat role the armament is four 
2lin torpedo tubes and one 40mm gun. 
Heavier Ships.—The construction of the 
aircraft carrier ‘“‘ Hermes” continued during 
the year. Laid down at Vickers-Armstrongs, 
Ltd., Barrow-in-Furness, in 1944, her con- 
struction was not pressed after the war, and 
she was not launched until 1953, since when 
her design has been recast. Four Admiralty 
three-drum type boilers and Parsons geared 
turbines turning two screws and developing 
78,000 s.h.p. will give her a speed of 28 knots. 
The three “* Tiger” class cruisers were 
nearing completion at the end of the year. 
Laid down in 1941-42, launched in 1944-45, 
and suspended in 1946, they were stripped 
right down in 1954-55 and resumed to an 
entirely new design. With an overall length 
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Fig. 6—‘** Brahmaputra ** is a new anti-aircraft frigate for the Indian Navy 


of 5554ft they have a beam of 64ft, and their 
up-to-date armament includes four 6in guns 
and six 3in guns. Four Admiralty three- 
drum type boilers and Parsons geared 
turbines of 72,500 s.h.p. turning four shafts 
will give them a speed of 31 knots. 
Reconstruction.—After being virtually re- 
built in H.M. Dockyard, Portsmouth, from 
1950 to 1958, the aircraft carrier ** Victorious” 
was completed and commissioned early in the 
year and after extensive trials joined the Fleet 
in the autumn. As originally completed by 
Vickers-Armstrongs, Ltd., Newcastle on 
Tyne, in 1941, the “ Victorious” had a 
standard displacement of 22,600 tons with a 
length of 75ift, a beam of 95jft and a 
draught of 294ft. Her propeiling machinery, 
manufactured by the Walisend S:ipway and 
Engineering Company, Ltd., comprised three 
sets of Parsons geared turbines turning three 
screws and aggregating 110,000 s.h.p., 
equal to a speed of 31 knots, taking steam 
from six three-drum type boilers. Her 
main armament consisted of sixteen 4-Sin 
high angle guns. As rebuilt, the displace- 
ment of the ship has 
been increased by over 
4000 tons, the length 
by 30ft, the under- 
water beam by 8ft and 
the depth from her 
keel to the flight deck 
ievel by 4ft, while as 
a result of the fitting 


of the angled deck 
the overall beam 1s 
now nearly  150ft. 


An angle of 8} deg. 
was achieved by ex- 
tending the flight 
deck outwards for 
4ift on the port side 
for a length of 120ft. 
It overhangs the ship’s 
side by 354ft, the ex- 
tension being = sup- 
ported by a_ very 
large sponson brack- 
eted into the ship’s 
structure and counter- 
balanced by the 
weight of the island 
superstructure oOppo- 
site, on the starboard 
side. Stability require- 
ments were met by 
adding blisters to the 
underwater form, these 
being faired into the 
ship’s lines. The old 
boilers were replaced 
by six Foster-Wheeler 
units of much higher 
output. The ship 








Fig. 8 —U.S.S. ** Skate ’’ 
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completed the second submerged 
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can now be steamed from a machinery 
control room by hydraulic remote controls. 
The main armament has been replaced 
by twelve 3in anti-aircraft guns of a new 
pattern. 


AUSTRALIA 


H.M.A.S. ** Yarra,”’ the largest frigate ever 
built in Australia, took the water on Sep- 
tember 30 from the Williamstown Naval 
Dockyard, Melbourne. She is the first of a 
new series of four anti-submarine frigates 
for the Royal Australian Navy. Although 
they are called frigates, they will actually be 
more like destroyers in which the capacity 
for anti-submarine operations has been the 
principal factor in determining the provision 
of weapons and equipment. The new 
frigates will be high speed ships armed with 





is the third nuclear powered submarine in the world and the first designed for 


crossing of the Arctic Ocean on 


August 8, 1958 


Fig. 7—U.S.S. ‘* Skipiack ’’ is the first of a new class of nuclear submarine 
capable of unprecedented underwater speed and maneuvrability. The submarine 
has a shark-shaped bull. Notice the use of sail diving planes 


twin 4°5in guns, triple anti-submarine mor- 
tars for firing depth charges, two double 
and eight single torpedo tubes, special radar 
and submarine detection devices, and modern 
electronic equipment. They are generally 
similar to the ** Whitby ”’ class anti-submarine 
frigates in the Royal Navy, but their design 
has been modified to suit Australian con- 
ditions. 


CANADA 


H.M.C.S. ** Restigouche ” (Fig. 5), the 
first of a new class of destroyer escorts, was 
completed in the spring of last year by 
Canadian Vickers, Ltd., Montreal. She 
differs considerably from the immediately 
preceding anti-submarine frigates of the 
“ St. Laurent” class. The bridge structure 
is higher at the break of the forecastle and 
drops down to a new breakwater deck on 
which the new British 3in, 70 calibre twin 
anti-aircraft gun in an enclosed turret is 
mounted and over which it has better vision. 
There is also a difference in the shelter deck 
superstructure and fittings abaft the funnel, 
wing platforms on the foremast, director and 
look-out wings abaft the bridge, and improved 
sonar gear. With a displacement of 2000 
tons standard and 2600 tons full load, the 
seven vessels of the “* Restigouche” class 
have an overall length of 366ft and a beam 
of 42ft. Their armament consists of four 
3in guns, two 40mm anti-aircraft guns, two 
three-barrelled depth bomb mortars, and 
homing torpedoes. The motive power is 
provided by two water-tube boilers and two 
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sets of geared turbines aggregating 20,000 
s.h.p., turning two screws and developing a 
speed of 27 knots. The * St. Croix,’ second 
ship of the class, was completed in the 
autumn. 


INDIA 


I.N.S. ** Brahmaputra “ (Fig. 6) was com- 
pleted on March 31, 1958, at the Clydebank 
yard of John Brown and Co., Ltd., and a 
sister ship, ** Beas,’’ was launched by Vickers- 
Armstrongs, Ltd., Tyne, on October 9. Both 
ships are very similar to the ** Leopard” 
class anti-aircraft frigates built for the Royal 
Navy. The * Brahmaputra”’ is the first 
major warship to be built in Great Britain 
for the Indian Navy since India became inde- 
pendent. 

The first of India’s anti-submarine frigates, 
the “* Khukri,”” was completed by J. Samuel! 
White and Co., Ltd., Cowes, on July 16. 
1958. Her two sister ships were launched, 
the ** Kuthar ” at the same yard on October 
14, and the ** Kirpan” at the Govan yard of 
Alex. Stephen and Sons, Ltd., on August 19. 
All are basically the same as the British 
second-rate frigates of the ‘* Blackwood ” 
class. 

Two fast anti-submarine frigates were also 
launched, the ** Trishul,’ by Harland and 
Wolff, Ltd., Belfast, on June 18, and the 
** Talwar,” by Cammell Laird and Co., Ltd., 
Birkenhead, on July 18. These bigger ships 
are of the same general design as the British 
first-rate frigates of the “* Whitby’”’ class, 
with modifications to meet Indian require- 
ments, 


UNITED STATES 


The U.S.S. ‘* Enterprise,” the largest 
aircraft carrier ever to be constructed, 
and the world’s first nuclear powered 


aircraft carrier, was laid down by the Newport 
News Shipbuilding and Dry Dock Company, 
Virginia, on February 4, 1958. With a dis- 
placement of 75,700 tons standard and 
$5,000 tons full load, this attack aircraft 
carrier will have an overall length of 1 100ft, 
a hull beam of 133ft, an extreme width over 
the flight deck of 252ft, and a maximum 
draught of 37ft. Her propelling machinery 
will comprise eight pressurised water-cooled 
nuclear reactors and geared steam turbines 
developing 300,000 s.h.p., turning four screws 
and designed for a speed of 35 knots at 
maximum power. There are two reactors 
for each of the four shafts. The nuclear 


propulsion plant was designed and developed 
by the Atomic Energy Commission at its 
Bettis p'ant in Pittsburgh in co-operation 
with the Navy Department 


Westinghouse 


rae 
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Electric Corporation, Pittsburgh, have 
obtained the contract to design and furnish 
the reactor compartment components and 
build the steam propulsion machinery. 

Ihe world’s largest existing aircraft carrier, 
the ** Independence,”’ was launched last June 
and completed at the end of the year. She 
is scheduled to be commissioned into active 
naval service in January this year. Con- 
structed by the U.S. Naval Shipyard, New 
York City, she is capable of carrying approxi- 
mately 100 of the Navy’s newest jet aircraft. 
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Beach.” This is the first ship to be designed 
and constructed from the keel up as a cruiser 
for the United States since the end of the 
second world war, and the first surface ship 
to be armed with a main battery of guided 
missiles and powered by a nuclear engineering 
plant. With a displacement of 11,000 tons 
standard and 14,000 tons full load, she will 
have a length of 721ft and a beam of 73ft. 
Her armament will consist almost entirely 
of guided missiles, with a ** Terrier ’’ surface- 
to-air battery forward and a “Talos” 





Fig. 10—- 


She has a displacement of 60,000 tons 
standard and 76,000 tons full load, with an 
overall length of 1047ft, a waterline beam of 
1294ft, and an extreme width of 252ft. Her 
sponsons are streamlined from below, which 
is a refinement over other “* Forrestal ”’ class 
attack aircraft carriers. Her propelling 
machinery comprises eight Babcock and 
Wilcox boilers and four sets of cross-com- 
pound turbines with four double reduction 
gears turning four screws and developing 
260,000 s.h.p., equal to a speed of 35 knots. 
She has a fully angled deck, four steam cata- 
puits, four deck edge elevators, three on the 
starboard side and one on the port, and three 
separate launching areas for aircraft. By 
reducing the openings in the hangar sides her 
flight deck has been constructed as a strength 
deck. Her bow is enclosed up to the flight 
deck for seaworthiness in all types of weather, 
and her island is acoustically constructed 
to block out external noise. She is armed 
with eight Sin dual-purpose guns, and pro- 
vision has been made for launching guided 
missiles. 

Early in the year the Fore River Shipyard 
of the Bethlehem Steel Company, Quincy, 
Massachusetts, began the construction of the 
nuclear powered guided missile cruiser “ Long 





Fig. 9—French cruiser, *‘ Colbert,’’ a new anti-aircraft cruiser completed 1958 


** L’Agenais ©’ is a new fast frigate completed in 1958 for the French Navy 


surface-to-air battery aft. She — will 
also carry modern electronic detection 
devices and equipment and weapons for 
hunting and destroying submarines. Her 
propelling machinery will comprise two 
nuclear reactors by Westinghouse Electric: 
Corporation, with a two-shaft arrangement 
of steam turbines and gears by General 
Electric Company. 

It was officially announced in September 
that the Bethlehem Steel Company, Quincy, 
Mass, had received a contract for the design 
and construction of a nuclear powered guided 
missile frigate. (Unlike the frigates in other 
navies, which range from 1000 to 2000 tons, 
U.S. frigates, symbol “* DL,” are very large 
destroyer leaders.) The new “* DLG(N)” 
will be the first nuclear powered warship of 
the destroyer type ever to be built in the 
world. The nuclear power plant is to be 
built by the General Electric Company, West 
Milton, N.Y. The ship will have a much 
greater cruising range at sustained high 
speeds than conventionally powered frigates. 
She will have twin “ Terrier ”’ surface-to-air 
guided missile launchers mounted fore and 
aft, in addition to anti-submarine weapons 
and conventional armament. As big as a 
light cruiser, she will be 550ft long, have a 
beam of 56ft and displace 7600 tons. She 
will constitute an important addition to the 
Navy’s air defence and anti-submarine war- 
fare capability. 

The Bethlehem Steel Company has also 
been awarded a contract for the design of 
the first nuclear powered destroyer. This 
new “ DD(N)” will be the smallest surface 
fighting ship in the world in which a nuclear 
powered engineering plant has _ been 
installed. 

Six of the thirteen conventionally powered 
guided missile destroyers of the “* Charles F. 
Adams ”’ class were laid down during the 
year. Unlike the larger, so-called “‘frigates,” 
they will carry the “* Tartar ’’ guided missile 
installation, launching smaller surface-to-air 
weapons but with greater range, mounted on 
the after shelter deck. Five more orthodox 
destroyers of the “ Forrest Sherman ”’ class 
were completed in 1958. Displacing 2850 
tons standard and 3850 tons full load, with a 
length of 418ft 6in and a beam of 45ft, they 
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Fig. 11—Swedish destroyer ‘* Ostergotland ’’ on her trial trip 


(Fig. 7), completed by the Electric Boat 
Division of the General Dynamics Corpora- 
tion on December 19, 1958, is the fastest 
nuclear powered submarine commissioned to 


carry three Sin dual-purpose guns, four 3in 
anti-aircraft guns, four 2lin torpedo tubes 
and two anti-submarine multiple spigot 
mortars at a speed of 33 knots, obtained from 
four boilers and geared turbines of 70,000 
s.h.p., turning two screws. Three more of 
the destroyer escorts of the “ Dealey ” class 
(vessels that would be classed as frigates in 
other countries) were completed. 


U.S. SUBMARINES 


The highlight of United States submarine 
construction in 1958 was the launching on 
August 19 of the very large nuclear powered 
radar picket submarine, “ Triton,” from the 
Groton yard of the Electric Boat Division 
of the General Dynamics Corporation, 
Connecticut. Designed to keep up with the 
fastest aircraft carriers and destroyers, she is 
the United States Navy's first submarine to 
be powered with two nuclear reactors, the 
first nuclear powered radar picket sub- 
marine, and the largest military submarine 
ever built in the world. Her design emphasises 
fast surface speed, so that she may better 
accomplish her radar picket duties. She 
was engined by the General Electric Com- 
pany. With a displacement of 5900 tons 
standard and 8000 tons submerged, she has 
a length of 447ft and a beam of 37ft. Her 
two water-cooled nuclear reactors and a 
two-shaft arrangement of geared turbines 
will give her a speed of over 30 knots. She 
cost 100,000,000 dollars, and is intended to 
serve as an early warning station. 

Of four new nuclear powered attack sub- 
marines, the “* Skate ” (Fig. 8) was the first 
atomic submarine designed for quantity 
production, and was delivered by the General 
Dynamics Corporation seven months ahead 
of schedule. The ‘Swordfish,’ the first 
atomic submarine built by a naval ship- 
yard (Portsmouth, N.H.), and the ** Sargo,” 
the first atomic submarine to be built on the 
Pacific Coast (Mare Island Naval Shipyard, 
California), were also completed in 1958. 
The ** Seadragon”’ was launched, also at 
Portsmouth. This class has a displacement 
of 2382 tons standard and 2861 tons sub- 
merged, with a length of 268ft and a beam 
of 25ft. A water-cooled nuclear reactor and 
geared turbines turning twin screws give them 
a speed of 15 knots on the surface and 19 
knots submerged. They are armed with six 
2lin torpedo tubes, and have a hull con- 
figuration similar to that of the first two 
nuclear powered submarines ** Nautilus ” and 
“ Seawolf” (the latter is having her original 
sodium cooled intermediate reactor replaced 
by a pressurised water cooled reactor). 

The prototype submarine “ Skipjack ” 





date. This attack type submarine incor- 
porates several novel features, her special 
characteristics being a streamlined hull con- 
figuration based on the shape of a shark, with 
the conning tower modelled on the dorsal fin of 
the fish, a “* tear-drop ” nose and single-screw 
propulsion, which, with her advanced power 
plant, gives her superior range, speed and 
underwater maneeuvrability. She has hydro- 
wings or diving planes fitted to the conning 
tower “ fin,’ or “ the sail,’’ as the conning 
tower is now called on nuclear submarines, 
instead of being encumbered by bow hydro- 
planes. She has a surface displacement of 
2830 tons, with a length of 252ft and a beam 
of 31 ft. 

The “ Halibut,” the U.S. Navy’s first 
guided missile nuclear powered submarine 
and the first submarine ever designed from 
the keel up as a guided weapon carrier, was 
launched from the Mare Island Naval 
Shipyard on December 15, 1958. Her hull is 
designed to provide a stable launching plat- 
form, rather than for speed or manceuvrability. 
With a standard displacement of 3555 tons, 
she has a length of 350ft and a beam of 29ft. 
and is powered by one water-cooled nuclear 
reactor and geared turbines. The nuclear 
powered guided missile submarines “‘Permit,”” 


Fig. 12—Colombian destroyer ‘‘ Viente de Julio,’ built in Sweden 
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“Plunger” and “ Pollack,” being built 
under the 1958 programme, are advanced 
design submarines with a single screw, 
increased power and higher submerged speeds 
than the ** Halibut’ upon the plans of which 
they are based, and are considerably larger, 
with a displacement of 4240 tons, a length of 
373ft and a beam of 33ft. 

The hunter-killer “* Tullibee,” laid down in 
1958, is the first nuclear-powered submarine 
specifically designed for anti-submarine war- 
fare, and is described officially as the closest 
thing to a true submersible. With a displace- 
ment of 2175 tons standard and 2490 tons 
submerged she has a length of 260ft, and her 
speed will be high but secondary to man- 
ceuvrability. The five nuclear-powered fleet 
ballistic missile submarines taken in hand 
during the year are much larger and more 
powerful vessels specially designed to fire 


the ** Polaris”’ ballistic missile from both 
submerged and surface positions. With a 
standard displacement of 5600 tons, a 


length of 380ft and a beam of 33ft, they will 
carry sixteen “* Polaris” missiles SOft long 
and of 50in diameter with nuclear warheads 
and a range of 1200 miles. 

From the initial construction of the 
revolutionary “* Nautilus,” the first nuclear 
submarine in the world, completed in 1955, 
the building of atomic-powered submarines 
in the United States has proceeded at a very 
remarkable rate. Six are already in active 
service, another eighteen are under con- 
struction, and nine more are projected. 
Considering the research problems and 
design difficulties, the building of nuclear- 
powered and guided missile submarines over 
the last three years is a record of which the 
U.S. Bureau of Ships and the various sub- 
marine shipbuilding yards can be justifiably 
proud. 


FRANCE 
The aircraft carriers ‘“* Clemenceau ’’ and 
**Foch”’ under construction will have a 


displacement of 22,000 tons standard and 
27,307 tons full load with an overall length 
of 845ft, a waterline beam of 96ft and an 
extreme width of I5Ift. They will have a 
main armament of eight 3-9in guns and will 
carry sixty aircraft. Their propelling 
machinery comprises six boilers and Penhoét 
geared turbines of 126,000 s.h.p. designed 
for a speed of 32 knots. 

The anti-aircraft cruiser ““Colbert ”’ (Fig. 9) 
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was completed with a displacement of 
8500 tons standard and 11,000 tons full load. 
Her armament consists of sixteen Sin guns 
and twenty 2-2Sin anti-aircraft guns. Four 
boilers and geared turbines of 86,000 s.h.p. 
give her a speed of 32 knots. The aircraft 
direction destroyers ** Jaureguiberry,”’ ‘* La 
Bourdonnais”’ and “ Tartu’? were com- 
pleted. They have a displacement of 2750 
tons standard and 3750 tons full load, and 
their armament includes six Sin and six 
2-25in anti-aircraft guns, six 21-7in torpedo 
tubes, and sextuple heavy hedgehogs. Four 
boilers and a two-shaft arrangement of 
geared turbines developing 63,000  s.h.p. 
give them a speed of 34 knots. 

The fast anti-submarine frigates “* L’Agen- 
ais”? (Fig. 10), ‘* L’Alsacien’’ and “Le 
Béarnais ’’ were all completed at the Lorient 
Navy Yard. Displacing 1295 tons standard 
and 1700 tons full load, they carry six 
2:25in anti-aircraft guns, twelve homing 
torpedo tubes and a heavy hedgehog at a 
speed of 27 knots obtained from geared 
turbines of 20,000 s.h.p. 


ITALY 


Of extraordinary interest to naval archi- 
tects are the “* Andrea Doria” and ** Caio 
Duilio,”’ guided missile escort cruisers of an 
entirely new design, very beamy (564ft) in 
relation to their length of 4834ft. In addi- 
tion to a twin “Terrier” guided missile 
launcher forward, and eight 3in anti-aircraft 
guns on the beam, they will carry three 
heavy anti-submarine helicopters operating 
from a large platform measuring 984ft by 
524ft aft. Laid down in May, they will have 
a displacement of 6000 tons. Four Foster- 
Wheeler boilers and a two-shaft arrangement 
of geared turbines of 60,000 s.h.p. will give 
them a speed of 30 knots. 

Four new frigates of a new type with diesel 
instead of steam propulsion, the ‘* Carlo 
Bergamini,” ‘‘Carlo Margottini,” ‘* Luigi 
Rizzo’ and “ Virgilio Fasan, were under 
construction. Of 1410 tons standard dis- 
placement and 1800 tons full load, they will 
be armed with three 3in guns and two 
single-barrelled automatic long-range depth 
charge mortars. Four Tosi motors aggregat- 
ing 16,000 b.h.p. and turning two shafts will 
give them a designed speed of 26-5 knots. 


SWEDEN 


The four new destroyers of the “ Oster- 
gotland ” (Fig. 11) class were completed. 
Of 2050 tons standard displacement and 
2600 tons full load with a length of 380ft 
and a beam of 36}ft, they carry four 4-7in 
and seven 40mm guns, six 2lin torpedo 
tubes, a triple-barrelled depth charge mortar 
and sixty mines at a speed of 35 knots 
obtained from two boilers and De Laval 
turbines of 40,000 s.h.p. 


JAPAN 


The *‘Ayanami,” “Isonami,” “‘Shikinami”’ 
and ‘“‘Uranami” were completed. These des- 
troyers have a displacement of 1720 tons 
standard and 2500 tons full load with a length 
of 358ft and a beam of 35ft, and are armed 
with six 3in guns, four 2lin torpedo tubes, 
and two hedgehogs. Two Mitsubishi-Naga- 
saki type boilers and two sets of Mitsubishi- 
Escher Weiss turbines of 35,000 s.h.p. 
develop a speed of 32 knots. 


COLOMBIA 


Two formidable and very interesting des- 
troyers, the ‘** Siete de Agosto ” and “* Veinte 
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de Julio” were completed in Sweden. 
With a displacement of 2650 tons standard 
and 3100 tons full load they have a 
length of 397ft and a beam of 403ft, and 
carry six 4-7in guns, four 40mm guns, four 
2lin torpedo tubes and a quadruple anti- 
submarine rocket launcher. Two Penhoét, 
Motala Verkstad design boilers and De Laval 
double reduction geared turbines of 55,000 
s.h.p. are equal to 35 knots. The “* Viente de 
Julio” is seen in Fig. 12. 


93 


YUGOSLAVIA 

Turning out nothing like her original 
design, the destroyer ** Split ”’ has been com- 
pleted at last. Displacing 2400 tons with a 
length of 3764$ft and a beam of 364ft, she is 
armed with four Sin and twelve 40mm guns, 
five 20-8in torpedo tubes, two squid type 
anti-submarine weapons and forty mines. 
A two-shaft arrangement of geared turbines 
gives her a speed of 38 knots. She is the 
biggest warship built in Yugoslavia. 


Non-Uniform Burning in a High 
Speed Parallel Sided Combustor 


By BORIS N. COLE, Ph.D., Wh.Sc., A.M.I.Mech.E.* 


No. 


I 


As the need for compactness increases in gas turbines and jet propulsion systems, 
so must the air velocities through he combustion chamber increase, leading to 


throughput Mach numbers of substantial value in the sub-sonic scale. 


The 


liberation of heat in such streams causes—quite apart from the collatera! action 
of aerodynamic drag—a considerable departure from the constant-pressure 
combustion “* law” so commonly assumed in elementary cycle analyses. For varied 
reasons, combustion may often be confined to a fraction only of the total air- 
stream, with the result that many flow systems are at least binary in character ; 


in this sense, the combustion is 


** non-uniform.” 


The so-called “ fundamental 


pressure drop” for the chamber, and the momentum of the efflux, then depend on 
two main factors : (i) the degree to which combustion has been confined, and (ii) 
the efficacy of the arrangements for mixing the combustion gases with the remaining 


air flow. 
dimensional reasoning. 


A fundamental review of the problem is presented in terms of one- 
This basis has been adopted on the grounds that its 


admitted inadequacies in detail are heavily compensated by its manageability in 
numerical analysis over a wide range of variables. Three flow models are proposed 
and examined, and attention is also given to aspects of flame length and post- 


combustion dilution mixing. 


TIMULATED by the advents of the 

gas-turbine and various forms of ramjet 
and aircraft thrust-augmenting devices, a con- 
siderable pubiished literature has developed 
in the past fifteen years on the subject of 
steady, exothermic gas flow in a duct of 
uniform cross section. Such a system was 
taken as an idealised representation of the 
high-velocity combustion chamber charac- 
teristic of such power units; and despite 
the many simplifying assumptions entailed- 
both tacit and explicit—the theory which 
evolved has provided many useful estimates 
of the considerable changes in pressure 
and velocity that can occur when heat is 
released by combustion in a fast-moving 
air-stream. 

The early growth of the literature was 
notable for the differences of opinion con- 
cerning the physical interpretation of certain 
mathematical results, and fallacies inevitably 
emerged. For example, it was suggested on 
aerodynamic grounds alone, without reference 
to the entirely separate limitations imposed 
by the thermo-chemistry of combustion, 
that it was physically impossible for heat 
to be added to an air-stream of initially 
sonic velocity. An outstanding contribution 
to the process of resolving such controversial 
matters as this was that of Foa and Rudinger 
(1949) ; since when, as understanding stabi- 
lised, treatments of varying comprehensive- 
ness have appeared in textbook form, that 
of Shapiro (1953) probably being the most 
thorough. 

However, so far as the present author 
has been able to discover, the assumption 
common to all the theoretical essays upon 
this subject has been that the exothermic zone 
(simulating the flame of an actual combustor) 
‘ ° Mechanical Engineering Department, University of Birming- 
am. 


Specimen calculations are given at all stages. 


extends with uniform intensity across the 
entire cross section of the duct; a condition 
which, whether by deliberate intent or 
otherwise, may not always be reproduced 
in practical systems. For example, many 
systems (such as those affected by the metal- 
lurgical limitations of turbine blades) call 
for a relatively moderate increase in stagna- 
tion temperature, which, if attempted with 
the intention of creating a flame over the 
entire cross section would, in fact, be frus- 
trated by the thermo-chemical properties of 
the stream. Accordingly, it has been found 
necessary in many circumstances to con- 
centrate carburation to a fraction only of 
the total stream, and to rely upon a post- 
combustion admixture of “dilution air” 
to achieve the final objectives of pressure 
and temperature. The purpose of the present 
work is thus to analyse, as far as is possible 
in terms of one-dimensional reasoning, the 
binary flow system represented by a flame 
which extends over part only of the cross 
section of a uniform duct, the remaining 
part being occupied by a chemically inert 
stream of pure air. For present purposes, 
this type of flow is described as “ non- 
uniform, combustive flow,” and as such 
is not to be confused with pulsating com- 
bustion. 

The methods of one-dimensional gas 
dynamics have been adopted purely out of 
regard for their manageability in the work 
of computation. It is acknowledged that 
many practical instances of the stated pro- 
blem lie strictly within the domains of two 
or three-dimensional analysis, which, how- 
ever, are so often reluctant to yield solutions 
of ready and general applicability. Accord- 
ingly, certain assumptions of a fairly bold 
character are essential to the analysis, 
particularly in regard to the processes of 
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flame stabilisation and mixing between the 
hot and cold streams. Various workers— 
for example, Friedman, Bennet and Zwick 
(1952); and Lewis and Herbert (1957)— 
have emphasised the need for the efflux 
from a combustion chamber to be as nearly 
perfectly mixed as possible; and it has 
been stressed that, even though the com- 
bustion efficiency itself may be 100 per cent, 
a maximum propulsive thrust will not, in 
fact, be attained if the efflux temperature 
distribution is markedly uneven. Therefore, 
from the purely aerothermodynamic stand- 
point, it is reasonable to inquire what the 
worst possible situation may be for a given 
system ; and the provision of means for 
answering this is amongst the objectives of 
the present work. 


ASSUMPTIONS 


The three idealised models of non-uniform 
combustion that have been adopted for 
the present analysis are shown diagrammati- 


cally in Fig. 1, in which salient variations of 


static pressure and stagnation temp-rature 
along the duct are also indicated ; the base 
lines, BB, may be regarded as the centre 
lines of symmetrically disposed systems. 
These diagrams broadly reflect the following 
main assumptions : 

(1) The cross-sectional area of the total 
stream is constant. 

(2) The duct walls are 
thermally non-conductive. 

(3) Both cold and carburetted streams 
behave as a perfect gas, having common 
and constant values of specific heat and 
unaffected by 


frictionless and 


gas constant, which are 
combustion. 

Notation 
Dimensional! symbols 

a—Acoustic velocity g.R. T feet per second 


4, A-—-Cross-sectional area of flow, in square feet 

C,~-Specific heat at constant pressure = 0- 2400 for air 

C,--Specific heat at constant volume =0- 1714 for air 

¢ ~Acceleration due to gravity = 32: 2ft per second 
G -Rate of mass flow in pounds | per second 
J-—Joule’s equivalent = 778ft Ib per B.Th.t 
P—Static pressure in pound per square foot absolute 

P.-Stagnation pressure in pounds per square foot absolute 

@—~Calorific value of carburetted gas in B.Th.U. per pound 
R—Gas constant = 53° 3ft |b per pound -deg. Fah. for air 

s—~Distance along duct, in feet 

Time in seconds. 

T~-Static temperature in deg. Fah. absolute 
T.—Stagnation temperature in deg. Fah. absolute 
w-—Particle velocity in feet per second 

Density in pounds per cubic foot 


Dimensionless symbols 
Ratio of specific heats = C,/C. 
M—Mach number of flow = w/a 
Fraction of cross-sectional area of duct occupied by the 
hot, or carburetted, stream. 
)—Ratio by mass flow of stream “ b*’ 
@) Dimensionless calorific value *’ 
equation (17)) 
x, X¥—-Static pressure ratio P/P 
y-—Stagnation temperature ratio T,»/7 


7/5 for air 


to total stream. 
of total gas stream (see 


Subscripts 
o— Denoting stagnation conditions. 
1—Approach conditions 
2, 3, 4—Downstream conditions (for contexts see Fig. 1) 
a,b—Genera! distinguishing symbols for the elements of a 
binary stream prior to mixing. 
c—Denoting the cold, or chemically inert, stream 
h—Denoting the hot, or carburetted, stream 


Functional! symbols 


{ ] 
Fo=M () M,*) 
1 . 
f 41 + MAI -F 
FpaM,!. i 
l 
I : ‘4 
: Ff, 2 
! 
x ' 
fF, } 5 F, 
1 
»Y. Af, j I~-~y). M, " 1 
XY 1 3 M \ l = VM 
V wD 
¥ / » il y) / 1 
M,° y-1 M I 
Aj 1+ 3 Mi AJ 1 > Me 
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Fig. 1—Idealised models of non-uniform combustion. 


Strictly diagrammatic 


(4) The flow at all points is sub-sonic. 
(5) The cold stream and the carburetted 
stream have the same Mach number and 
Stagnation temperature at approach to the 
combustion zone. (The corresponding 
static pressures must necessarily be equal.) 
(6) In cases of relatively slow rates of 
heat liberation (corresponding to the develop- 
ment of a long flame) the distribution of 
Static pressure is uniform across any trans- 
verse section passing through both hot and 
cold str.ams. Further, in such cases, the 
streams are treated as though they were 
separated for the length of the combustion 
zone by a perfect slip surface (or vortex 
sheet of trivial strength) across which 
diffusion and heat transfer are negligible. 
(7) In cases of relatively rapid rates of 
heat release, corresponding to a short flame, 
and leading to the limiting concept of an 
indefinitely thin, transverse, plane flame 
(or discontinuity of stagnation temperature), 
the static pressures of the hot and cold 
streams are equal to each other across a 
plane immediately downstream of the flame. 
(8) Such mixing as must, in fact, occur 
between the streams is regarded as becoming 
effective only when combustion is finished. 





et ee 


Thin Flame Pig 


ideal, ‘“dragless” 
flame-holder. 

It is worth pointing 
out that corrections 
could be developed 
z —though at cost of 
"increased labour—to 
eliminate largely the 
errors entailed by as- 
sumptions (2) and (3). 
Assumptions (1) and 
we (5) provide convenient 
-- simplifications, though 

T,; the general method 
1P3 | of analysis would be 
perfectly capable of 
dispensing with them 
if required ; however, 
the number of major 
independent variables 
would then rise from 
four to seven. By 
contrast, assumptions 
(6), (7) and (8) are held 
to be indispensable if 
numerical computa- 
tion is to be at all 
manageable, since cor- 
rections for many of 
their defects would 
present difficulties even 
in formulation. 
Assumption (9) ap- 
pears as a familiar 
expedient to theo- 
retical gas dynamics, 
though the description 
“dragless  flame- 
holder’ is strictly a 
@ contradiction in terms, 
since the mechanism 
of bluff-body flame 
stabilisation depends 
upon the creation of 
aerodynamic drag. 
While no critical dis- 
tinction exists between 
“long” and “ short” 
flames, it is suggested 
that “long” be applied 
to flames of length 
exceeding the least 
transverse dimension; 
the converse sufficing to define a “ short’ 
flame. 


Uniform Exit Flow 


Uniform Exit Flow 


| 
| 
o 


Profiles are 


FUNDAMENTAL RELATIONSHIPS 
Consideration is now given to the steady 
flow of a gas, under frictionless, but non- 
adiabatic, conditions, through an elementary 
length of a duct of non-uniform section. 
It may be shown that the continuity re- 
quirements of mass, energy and momentum 
are satisfied by the following equations. 


wa y-1 ... 
g=(5) =1+5>-.m: 


or 
Y 1 ve \ 
dT, dT th dM? 
ae ls y—1 ° M? 
1+ '5- .M, : 
dP 1 dT 1 dM®* dA 
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Useful developments of these equations 
arise as follows. Combining (2) and (3) 
to eliminate P : 
dT ¢ —) dM ( 2 ) dA 
T  \1+yM?/" M? "\1+yM?*/" A 
(4) 


Further, combining (4) with (1) to eliminate 
-s 


dT, | 1-ym? 2°” | aM 

T | yM y—1 “M 
+ ae 

2 dA P 

it+yM?* A 9) 


Combining (2) and (3) to eliminate 7, and 
writing x for PP, : 


dM? (| dA kh) | 
}.A 
dx ( {°dx 4x ’ vx (9) 


whence, in the event of A being expressible 
in terms of x, integration yields : 
l 
K ee es dx 
A.Xx 


M? 


where K is a constant of integration normally 
to be evaluated from known conditions at 


station 1 immediately upstream of the 
heating zone. 
REVIEW OF UNIFORM COMBUSTION 
The case of uniform combustion (i.e. 


with the flame extending over the entire 
cross section) in a parallel-sided duct is 
readily treated on putting dA =0 in equations 


(2), (4) and (5). Thus: 
P M, 7 ‘ 
P, : VU “N 7, (9) 
T (1s y~M,2\? (M\ 
r, \peeme) «\an,) 0) 
and 
fea tot 
1 ' q 7 ; ‘a 
To Costa Fs : I uy, 
(10) 
For the stipulated assumptions, these 


results are valid regardless of whether the 
flame length be taken as finite or zero ; 
and for the latter condition, the results are 
also applicable to flow in a variable section 
duct. By contrast, had the fundamental 
analysis provided for the effects of wall 
friction and specific heat variation, the 
results for the two cases of fin.te and zero 
reaction length in a parallel duct would be 
distinct—though probably not very different 
numerically in many instances. 


NoN-UNIFORM BURNING WITH LONG FLAME 


Before proceeding with the model shown 
in Fig. | (a), it should be recalled that the shape 
and length of a real flame depend jointly 
on the thermo-chemistry of the carburetted 
stream and the geometry of the flame stabi- 
lising device ; and for high velocity flow, 
the latter influence may weil be dominant. 
For example, if the flame-holder be but a 
single transverse rod, or axially mounted 
disc, thus furnishing a single origin of 
stability, the lateral spread of the reaction 
will be much slower, and the total flame 
length thus much greater, than if—say—a 
grillage of rods were used. On the other 


hand, the more elaborate the flame-holder 
the greater will be the obstruction to free 
flow, so that a question of compromise may 
These concepts are 


often arise in practice. 
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illustrated schematically in Fig. 2: the order 
of magnitude of the semi-angle of divergence, 
¢, of the flame front can be estimated from 


the relation sin ¢=(normal combustion 
velocity)/(actual stream velocity) in cases 
where data for the numerator are available ; 


cuaant Front 


Fig. 2—Flame stabilisation 


whence, knowing the breadth of the carbu- 
retted stream, a crude but simple estimate 
of flame length readily follows. It is in 
fact an over-simplification to suggest that ¢ 
is a constant for a given flame ; and various 
treatments, such as those of Tsien (1951) 
and Fabri, Siestrunck and Fouré (1952), 
have been proposed for predicting the true 
flame profile for uniform combustion over a 
parallel stream. Further references germane 
to this brief survey are given in the Biblio- 
graphy. 

However, the essential feature of these con- 
siderations is that the flame front of a real 
system will lie obliquely across the carburetted 
stream, so that at any specified transverse 


section a fraction only of that stream 
will have contributed towards the process 
of heat liberation. This is an important 


distinction between reality and the conditions 
assumed in Fig. | (a), in which the carburetted 
stream is conceived as being uniformly 
active in heat release over the full extent of 
any transverse section—the total intensity 
of heat release over such a plane being 
taken, however as equal to that for the 
corresponding plane of the real system. 
Notwithstanding its imperfections, it is 
suggested that the model of Fig. | (a) is well 
worth a full examination, on the grounds that 
information is at present sought on the overall 
effects of heat addition, rather than on 
the ** micro-structure ”’ of the flame itself. 

Proceeding accordingly, the terms of the 
first part of assumption (6) fall into perspec- 
tive, as being consistent with the implied 
notion that transverse components of velocity 
and acceleration are very minor at all points. 
The interaction between the two streams 
may thus be described as follows : the pro- 
gressive release of heat along the combustion 
zone produces an acceleration, and, there- 
fore, a fall in static pressure which will 
be communicated sideways to the cold stream. 
In sympathy with this process—for as long 
as the assumed slip surface survives—the 
hot stream will diverge polytropically while 
the cold stream will converge isentropically ; 
the overall process will be reversible in the 
thermodynamic sense. 

Consideration of mass and energy con- 
tinuity within the cold stream yields the fo.low- 
ing main results applicable to any general 
station between | and 2 : 


M,?+- Ai N ) 
M? : : 


(11) 





QOS 


and 
1-0, 
fy -] , (12) 
ut. F, 
the ** short-hand *’ symbol F, being defined, 


with others, in the list of notation. 

From this point, treatment of the entire 
problem hinges upon a solution of the integral 
appearing in equation (7), when applied 
to the hot stream. The availability of equation 
(12) for this purpose thus leads to : 


fA..dx Af. dx=x+(1—6)y.M,.F 
(13) 


Substituting (13) in (7), and evaluating the 
constant of integration from the facts that, 


at station 1, %=9%, x=1 and M=M,, it 
may be shown that 
I 
(1 ox)+M,*?- (1 -9,)M,*. F, 
7 
: (1 Ox 
F, 
(14) 


Finally from application of equations (2), 
(4) and (5) to the hot stream : 


T) \2 
r. (x ‘ M, a.) ; a sa 
and 
| ; 
7 h T;, 1+ 2? . VM,’ 
T, T, —] . ) . (16) 
1+ . nae 


Equations (11), (12), (14), (15) and (16) 
thus provide for a full quantitative descrip- 
tion of the binary flow system under investi- 
gation. Stagnation pressures, if required, 
follow from equation (1). 
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( To be concluded ) 


Correlation of Thermal Stresses in 

Circular Cylinders and Flat Plates 

[HERE appeared on pages 56 and 57 of our 
last issue an article entitled ** Correlation of 
Thermal Stresses in Circular Cylinders and 
Flat Piates.”” It was not stated that this note 
was the work of M. J. Hillier. 
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LETTERS AND LITERATURE 


Letters to the Editor 


opin of our 


(We do not hold ourselves responsible for the 


rrespondents) 


FAIRLIE LOCOMOTIVES 


Sir,—Your correspondent, Mr. Durrant, 
asks in his letter dated December 9, 1958, 
what is the difference between the Fairlie 
and the Péchot type of articulated locomo- 
tive ? The essential difference was the 
provision of a single, central steam dome on 
the Péchot type and this is clearly shown on 
your correspondent’s photograph. An out- 
line drawing of the locomotive which Mr. 
Durrant photographed may be found on 
page 143 of Articulated Locomotives, by 
Lionel Wiener. It will be noted that Mr. 
Durrant spells the name ““Péchot,” but Wiener 
gives it as ‘ Pechét-Bourdon.” 

In his interesting article in your issue of 
December 5, Mr. R. A. S. Abbott stated that 
no Fairlie locomotives were placed in service 
in this country after the year 1885. This 
company has built a number of small indus- 
trial articulated locomotives, the design of 
which incorporates features of both the Fairlie 
and Meyer types, and the last of these 
supplied to a customer in this country went 
into service on a 2ft 6in gauge line in Kent 
in 1953. A photograph of this locomotive 
is enclosed from which it will be seen that the 
cylinders are on the inner ends of the two 
power bogies, which also carry the couplers. 
The cradle carrying the boiler, tanks, cab 





and bunker is built up from rolled steel 
sections. The boiler is fitted with a cylindrical 
steel firebox and is superheated. Two similar 
locomotives, designed for a 2ft gauge, were 
built at the same time and were exported to 
South Africa. 
W. A. SMYTH 
Managing Director 
W. G. Bagnall, Ltd., 
Stafford, 
January 9, 1959. 


Sir.—In the December 5, 1958, issue of 


THe ENGINEER there is an article by Mr. 
R. A. S. Abbott on the subject of * Fairlie 
Locomotives in Great Britain and Ireland.” 
In the last paragraph of this article Mr. 
Abbott asks if any reader has any knowledge 


of Fairlie locomotives still at work or pre- 
served in any part of the world. In a book 
called Cavalcade of New Zealand Locomotives, 
by Messrs. A. N. Palmer and W. W. Stewart, 
publishers A. H. and A. W. Reed, Wellington, 
New Zealand, numerous references are made 
to the use of Fairlie locomotives in New 
Zealand. In particular, reference is made to a 
class ““E” (Vulcan locomotive), supplied 
around 1872, one of which is stated to still 
be braving the elements outside the Otago 
Early Settlers Hall, where it was put on 
display originally for an exhibition in 1925. 
H. WILKINSON 
Bradford, 
Yorkshire, 
January 8, 1959. 


MECHANICS OF TRAIN RUNNING 

Sir,—Thank you for publishing my letter 
on Fairlie locomotives in your issue of 
January 2, and sending me the cutting. On 
the same page there appears a letter from 
Dr. W. A. Tuplin on the subject of train 
timing. It is clear from Dr. Tuplin’s reference 
to alternating “* big efforts and time-killing,” 
that he does not understand the basic factors 
underlying Swindon’s train timing methods. 
Schedules are worked out for varying weights 
of train over diverse routes and are based on 
a constant steaming rate for the locomotive 
concerned. Thus the power required from 
the locomotive is far more constant than 
would be the case were 
the Tuplin hit-and- 
miss methodemployed. 
Considered over a 
series of undulating 
routes, interconnecting 
in various manners, 
this trial and error 
method of determin- 
ing a time table would 
result in considerable 
delay and confusion, 
all of which may be 
eliminated by estimat- 
ing the times logically. 
The power of a loco- 
motive, and resistance 
of passenger stock, is 
available far more accurately than Dr. 
Tuplin thinks, although it seems doubtful 
whether he has digested the B.R. test bulletins 
or other relevant literature. 

** Inter-City ” and other important diesel 
railcar schedules are worked out exactly on 
the lines of Swindon’s train timing, and 
experience has proved the accuracy of the 
method. Finally, the efforts of the stop- 
watch fraternity in timing trains of 100, fifty 
or even ten years ago, whilst no doubt amus- 
ing, have no bearing on the scheduling of, 
Say, a modified locomotive burning inferior 
fuel. 


A. E. DURRANT 


Chiswick, 
January 9, 1959. 


TRAINING FOR DESIGN 


Sir,—May I add to your correspondence 
on training for design ? Since the object of 
mechanical engineering is the making of 
machines, it would appear that training for 
design would be identical with training for 
engineering. However, the conventional 
engineering training does not usually impart 
the ability to design to professional standards. 

I would suggest that this is because the 
usual syllabus is concerned mainly with the 
analysis of members and mechanisms that 
are already assumed to exist; no one 
attempts to teach the art of synthesising a 
machine rather than the science of analysing 
one. The real difficulty lies in designing 
members where the mathematical analysis 
is inappropriate—say, a cast iron bracket 
supporting a weight of a few pounds. Here 
any castable design will obviously be strong 
and stiff enough, and it is the very variety 
and freedom of choice that is embarrassing 
to a man trained only in exact deduction 
from exact laws. Dealing with these 
problems is the designer’s speciality, and no 
formal training is provided in it. It is a 
matter of art rather than science and at 
present it can only be mastered in three ways 

natural ability, long experience, or the 
study of related arts, such as architecture. 

This matter is important and not merely 
an affair of appearances. We seem to be the 
only people who make things without a 
science of design to guide us, and it is 
because, in my view, this science does not 
exist, that it is not taught. The only guide 
we have is “If it looks right, it is right ” 
the architect has whole volumes on design to 
guide him. 

Although I have mentioned architecture 
as a comparable field, I do not hold that we 
can apply the architect’s rules to our own 
activities. What we should do, in my 
opinion, is study the best examples of machine 
design and then try to discover the propor- 
tions instinctively chosen, and thus formulate 
rules of design—not as a fetter on our best 
designers, but as a guide to beginners. Let 
us have some research on why things that 
look right are right, and defray the cost of 
this research by making fewer sheet-metal 
covers to conceal mechanical monstrosities. 

SAMUEL MOLIAN 

Wimbledon, 

London, 
January 10, 1959. 


Book Reviews 


Problems in Engineering Structures. By 
R. J. Assy and A. H. Cuitver. Edward 
Arnold (Publishers), Ltd., 41, Maddox 
Street, London, W.1. Price 16s. 

As the name of this book indicates, it is a 

compilation of examples with well-explained 

solutions, covering in scope the elementary 
structural analysis curricula found in most 
civil engineering schools of British univer- 
sities. A book of this kind is of interest to 
two main classes of readers. The first are 
the students preparing themselves for an 
examination—and, incidentally, hoping to 
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improve their grasp of the subject. The 
second, much smaller in numbers, are the 
teachers of the subject; for them any 
“ready made” set of problems (and solu- 
tions !) is a welcome relief from some of the 
tedious routine associated with instruction. 
It is from the viewpoint of these that the 
merits of the book should be examined. 

For a student, whether working at a 
university for an internal degree or burning 
the midnight oil in preparation for a 
professional examination of an institution, 
the value of this book is increased if his 
basic text containing the necessary 
derivations of formule is that well-known 
classic, The Analysis of Engineering Struc- 
tures, by Professors A. J. S. Pippard and 
J. F. Baker. As the authors point out, 
their book follows the division of topics 
adopted in the above text, covering, in- 
cidentally, something like two-thirds of the 
material treated by Professor Pippard and 
Professor Baker. In many of the problems, 
without a preliminary discussion, formule 
are quoted which in symbols and form are 
available only in the above text. This is 
particularly noticeable in the chapter dealing 
with suspension bridges, where expressions 
are quoted without any explanation given as 
to the simplifying assumptions made in 
their derivation. In most of the problems, 
however, the approach is straightforward 
enough to be followed by students with 
a reasonable knowledge of the subject, 
irrespective of where it was acquired. 

In some respects the authors have found it 


necessary to expand beyond the points of 


theory covered in The Analysis of Engineering 
Structures. One such notable advance is 
the concept of ‘“* Complementary Energy ” 
introduced over a decade ago by H. M. 
Westergaard (1942). Use of this is made in 
lieu of the ubiquitous Castigliano’s principle 
in some problems of Chapters 3 and 4, where 
a non-linear relation between stress and 
strain is assumed. The principle is not by 
any means well known in undergraduate 
texts and a few words of explanation would be 
welcomed by some readers. Some other 
topics covered are by tradition treated 


generally in the subject called “ Strength of 


Materials *” and not ** Theory of Structures ” 

-though, admittedly, the borderline is 
somewhat fluid here. It seems, however, 
somewhat arbitrary to include problems on 
shear centre and shearing stress distribution 
in ordinary bending and at the same time to 
exclude such things like torsion of circular 
and thin-walled sections. 

As a tool in a capable teacher’s hand the 
book suffers from none of the criticisms made. 
The examples are well chosen and illustrative 
and in many cases bring out points not 
always emphasised enough in standard 
texts. Several such excellent illustrations 
are given in the chapter dealing with the 
hackneyed subject of pin joints frames. 

In conclusion, a résumé of the subjects 
covered is given to indicate the scope of the 
coverage: Pin-jointed determinate and inde- 
terminate frames ; deflections of beams ; 
continuous beams (treatment by slope deflec- 
tion and moment distribution) ; rigid frames, 
arches, rings (energy treatment, including 
some moment distribution examples, where 
applicable) ; influence lines ; struts ; 
bending: of reinforced concrete and com- 
posite sections ; plastic bending; details 
of riveted and welded connections. 


Radiations and Matter. By ANDRE BERTHE- 
LoT. Leonard Hill (Books), Ltd., Eden 
Street, London, N.W.1. Price 25s. 

THis English translation by F. R. Paulsen 

will perform a very useful service in present- 
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ing to a wider public the text of André 
Berthelot’s excellent book Rayonnements de 
particules atomiques électrons et photons. 
The original book is based on a series of 
lectures given by the author at the Faculty of 
Sciences, Paris. The translator has clearly 
gone to some trouble and the result of his 
labours is a text that combines lucidity with 
accuracy. The book should appeal strongly 
to all who are working in nuclear physics and 
need to acquire a fundamental knowledge 
of the properties of matter and radiations. 
After introducing the subject with some 
generalities concerning matter and energy 
the author expounds the theory of elastic 
collision and considers the behaviour of 
atoms in motion, the deceleration of light 
atomic particles, ionisation by moving par- 
ticles, the coulombic interaction of light 
atomic particles with nuclei, the slowing 
down of fission fragments and the properties 
of electrons in motion under various stimuli. 
Finally, in a chapter on photons he dis- 
cusses the interaction of photons and matter 


including the photoelectric effect, the 
Compton effect and the materialisation 
effect. 


Although most of the illustrations are 
informative and reasonably well reproduced 
the clarity does not always match that of the 
text. In his translation Mr. Paulsen has paid 
careful attention to style and terminology, 
preferring to retain the French terms “ nega- 
ton’’ and “* positon”’ instead of the mis- 
begotten but, unfortunately, accepted ver- 
sions *‘ negatron”’ and “ positron.” It is a 
pity on the other hand that he has adopted 
the unfamiliar symbol v instead of the 
accepted V, for volts ; but at least he has 
been consistent throughout the text. 

However, such minor criticisms in no way 
detract from the merit of the book : it con- 
tains, in 180 pages, a wealth of information 
about radiation, matter, and atomic particles 
that will not be found in any single com- 
parable volume in the English language. 


Theoretische und Experimentelle Untersuch- 
ungen an Wurfgeblisen. By G. KaAmpr. 
V.D.1.-Forschungsheft 466, Vol. 24, Series 
B, 1958. Diisseldorf : V.D.1.-Verlag 
G.m.b.H., Diisseldorf 10, Ingenieurhaus. 
Price DM.15. 

IN this theoretical and experimental investi- 
gation concerning discharge blowers, the 
author establishes, under simplifying assump- 
tions, formule for the throw-off velocity and 
height and puts forward a theory of the 
mechanism of projection. The paper investi- 
gates the optimum conditions for various 
practical applications. 


Books Received 


Factories and Plant. By W. Hornby. H.M. 
Stationery Office. Price 37s. 6d. 

Britain—An Official Handbook. 
H.M. Stationery Office. Price 21s. 

Lloyd’s Register of Shipping, 1958. Lloyd’s Register 
of Shipping, 71, Fenchurch Street, London, E.C.3. 

The Determination of Nitrogen in Steel. Special 
Report No. 62. The Iron and Steel Institute, 4, 
Grosvenor Gardens, London, $.W.1. Price 37s. 6d. 

Workshop Arithmetic. By H. A. Darling. Blackie 
and Son, Ltd., 17, Stanhope Street, Glasgow, C.4. 
Price 6s. 

B.B.C. Handbook, 1959. British Broadcasting 
Corporation, Broadcasting House, London, W.1. 
Price 5s. 

Decision-Making and Productivity. By Seymour 
Melman. Basil Blackman, 49, Broad Street, Oxford. 
Price 27s. 6d. 

Whitaker’s Almanack, 1959. J. Whitaker and 
Sons, Ltd., 13, Bedford Square, London, W.C.1. 
Price 18s. 6d. 


1959 edition. 





97 


Obituary 


DR. HANS SULZER 

WE have learned with regret of the death 
of Dr. Hans Sulzer, which occurred at 
Winterthur, Switzerland, on January 3. 
Dr. Sulzer, who was eighty-two, had had a 
life-long association with his family’s engin- 
eering business, Sulzer Brothers, Ltd., of 
Winterthur, of which he was the president. 
He was also the senior member of the board 
of directors of Sulzer Brothers (London), Ltd. 
In addition to his interests in the engineering 
field, Dr. Sulzer took a leading part in the 
industrial and economic life of Switzerland 
and was well known internationally. His 
activities included banking, insurance and 
mining, and he served on the Boards of 
several companies concerned with these 
matters. He also took a prominent part in 
the affairs of the Swiss and International 
Chambers of Commerce and in the field of 
industrial relations. 

During the first world war, Dr. Sulzer 
represented his country in Washington. Just 
after the outbreak of the second world war, 
when the economic situation of Switzerland 
became precarious, Dr. Sulzer was invited by 
his Government to lead a mission to London 
to seek recognition of Switzerland's position 
as a neutral country and assurances and 
assistance with regard to essential supplies 
of food and materials. 


H. OSWALD, M.LE.E. 

THE electrical industry has lost a warm- 
hearted and likeable personality with the 
death on January 8, at his home in Surbiton, 
of Mr. Henry Oswald, managing director of 
British Brown-Boveri, Ltd. 

Henry Oswald was born on September 23, 
1902, in Aadorf, Switzerland. After a 
three-year course at the technical college, 
Winterthur, he undertook two years of practi- 
cal training at the Baden works of Brown 
Boveri and Co., Ltd. Having matriculated 
in 1923 Mr. Oswald then entered the Federal 
Institute of Technology (E.T.H.) at Zurich 
where he obtained an engineering Cegree 
after a four-year course. 

In 1928 he joined British Brown-Boveri, 
Ltd., as a contracts engineer. After four 
years in that position he left to take up the 
new appointment of representative and 
resident engineer, in India, of the Swiss 
parent company. His main task in India was 
to assist in building up the interests of his 
firm as steam and electrical power plant 
engineers and contractors to industry and 
public utility undertakings. One of the enter- 
prises for which he was responsible was the 
design and construction of the hydro- 


electric power station of the Pallivasal 
scheme in Travancore. 
In 1937 Mr. Oswald was appointed 


general manager of British Brown-Boveri, 
Ltd. in London and shortly after he was 
given a seat on the board of the company. 
Ten years later he succeeded Mr. A. C. 
Eborall as managing director. Whilst he 
always retained his interest in hydro-electric 
power his activities continued to broaden 
and, for example, he was closely concerned 
with improvements in the application of 
electricity to the controlled high-temperature 
firing of pottery and bone-china ; his com- 
pany was responsible for the design and 
installation of continuous tunnel kilns in 
Great Britain. 

Mr. Oswald worked hard in the interests of 
the Swiss community in Britain. He served 
on the committee of the Swiss Economic 
Council for many years and was elected 
president of that body in 1952. 
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Aeronautics in 1958" 


No. II—( Concluded from page 61, January 9 ) 


URING 1958 there were several indica- 

tions from official sources that the 
British Government, while continuing to 
support a comprehensive acronautical 
research programme, does not intend in 
future to finance the development of new 
types of transport aeroplane. If this policy 
is confirmed, it seems likely to have far- 
reaching repercussions on the future of the 
British aircraft industry, as well as on the 
development of the nation’s air transport 
system. This is because the decisions about a 
new defence policy, which were implicit in 
the White Paper of April, 1957, mean that the 
aircraft manufacturers in the United Kingdom 
are having to contract their aircraft businesses 
substantially and, at the same time, 
redirect a major part of their technical effort 
from manned aircraft to guided weapons. 
Orders for new military aeroplanes announced 
since 1957 continue to be consistent with the 
White Paper, so that it does not look as if 
the aircraft industry can possibly be strong 
enough for it to undertake, on its own, that 
private financing of major new civil aircraft 
which was presumably intended by the 
Government when the new policy was 
framed 

In the past, the industry has not usually 
attempted to develop major transport air- 
craft without either Government backing or a 
substantial production order from onc 
important operator Indeed, while the 
industry continued to receive sufficiently 
remunerative orders for military aircraft it 
had little incentive to do otherwise. Military 
orders involve less risk and give a better 
return because the manufacturer knows his 
customer and—-in the case of most British 
firms—has a better understanding of what is 
wanted and how to produce it. In addition, 
the military services can usually be relied 
upon for larger orders than individual civil 
customers. 

When the new Defence Policy began to be 
framed, it soon became clear to the industry 
that the business of manufacturing manned 
military aeroplanes would gradually shrink 
to only a fraction of its former size and that 
the manufacture of guided weapons was not 
likely to become a compensatingly large new 
line of business. This meant that either 
manufacturers would have to diversify their 
interests, so as to shift a major part of their 
resources away from aircraft—as some firms 
have been quick to do—or they would have 
to enter the difficult and hitherto often mis- 
trusted tield of civil aircraft manufacture 
Some firms are attempting to do both these 
things. 

There is no doubt that the Handley Page 
“ Herald ” and Armstrong-Whitworth 
** Argosy” private ventures—both of which 
were, on the face of it, so surprisingly under- 
taken without Government support or orders 
from operators-——were inspired by the realisa- 
tion on the part of their manufacturers that 
they had to make an effort to get back into 
the civil aircraft field. The recentiy announced 
R.A.F. order for a version of the ** Argosy ~ 
suggests that this venture, anyway, will now 
probably pay off, but the future of the 
** Herald ” is likely to remain uncertain until 
some major operator places an order and 
then introduces the type into service. 


© The figures and tables reproduced with this article are 1 
with acknowledgment, from a paper on ~ Trends n Air Trar 
port.”’ delivered on October 16, 1957, to the Students and 
Graduates Section of the Royal Aeronautical Society by Mr 
Peter W. Brooks, Technica! Assistant to the Chairman of Britis 
European Airways 
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The successful initial introduction into air- 
line service of new types has indeed proved 
to be a vital stage in the production and sale 
of all British transport aeroplanes in recent 
years. The major American airliner manu- 
facturers—Boeing. Douglas, Convair and 
Lockheed—now seem to have established 
sufficient customer confidence for them to be 
able to build up large backlogs of orders 
spread throughout the world market before 
their new aircraft are in service, but the 
evidence of the past twelve years suggests 
that no British manufacturer has yet won a 
similar reputation. This is no doubt because 
the Americans have been exporting transport 
aeroplanes in quantity much longer than 
Great Britain (they started in the mid-1930s ; 
this country only in the mid-1950s) and, 
because their domestic market is so much 
larger than the British—-as many people fly 
each year in the United States as in the rest of 
the Western world taken together—that 
sulficient orders are usually forthcoming from 
several home operators to give the whole 
project an appearance of substance and 
success long before it has proved itself. 

When a major new British airliner is 
ordered by B.E.A. or B.O.A.C., it receives, 
at once, a sort of informal guarantee of 
future Government support for its develop- 
ment, should it be required, even though the 
project is, in the first instance, a private 
venture—as are the three major British 
projects now in hand, the Vickers-Armstrongs 
* Vanguard ” and V.C.10, and the Airco 
D.H.121. Equally important, such aircraft 
have the great advantage that they are being 
developed in association with an experienced 
airline—which has a quite vital contribution 
to make, if the type is to be successful—and 
will be put into service, the ** bugs ” present 
in all new designs eradicated, and the com- 
ponent lives buiit up, by that same operator. 
Some of the major American airlines have 
been providing this sort of service to the 
United States West Coast transport aircraft 
manufacturers for nearly thirty years and 
this has undoubtedly been one of the major 
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reasons for the success achieved by these 
firms. 

Che present system in the United Kingdom, 
whereby major new British transport aero- 
planes are sponsored in the first instance by 
one of the two Aijrline Corporations, 
undoubtedly gives this country its best chance 
of competing effectively with the Americans 
in the manufacture and export of such air- 
craft. However, the position in respect of 
types not required by the Corporations is 
less satisfactory. Unless they are ordered by 
some other United Kingdom airline-—and 
such orders are hard to come by in the present 
state of the British independent airline 
industry—they stand little chance of achieving 
export sales. This might easily become the 
plight of the Handley Page ** Herald *’ unless 
something is done to heip sales get started. 
It suggests that the Government has respons- 
ibiiities in this particular direction as well as 
in the more general one of sponsoring the 
development of such new transport aircraft 
designs as are considered to have good export 
prospects, even though they are not required 
by either Corporation. 

Before considering what the Government 
ought to do to consolidate and extend still 
further the United Kingdom’s achievement 
in the development of transport aircraft, in 
the expansion of aircraft exports, and in the 
development of air carrier trade, using home- 
built transport aircraft, it is necessary to look 
in some detail at what has been achieved in 
the thirteen years since the war ended. At 
that time, the British Government decided to 
undertake a major national effort in the field 
of transport aircraft manufacture for, prob- 
ably, two major reasons : 


(1) Britain’s success as a maritime trading 
nation had been firmly based in the past on 
a large and prosperous ship-building industry. 
It seemed that a transport aircraft manufac- 
turing industry should be built up as a 
foundation for Britain’s expansion in the new 
era of air transport. 

(2) Britain’s scientific and technical genius 
and its relatively limited, but highly special- 
ised industrial resources could be best 
employed in fields such as aircraft manufac- 
ture. This country had already established 
a notable technological lead in aircraft 
design and manufacture by going over to 





Now in service on the North Atlantic route is the Boeing 707 with JT-3 (J-57) engines 
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gas turbines for propulsion ahead of any 
other country. 

Unlike most advances in technology which 
have usually occurred more or less simul- 
taneously in several places, the development 
of the turbine transport aeroplane was 
initially concentrated almost entirely in one 
country. It owed its origin mainly to work 
done in the United Kingdom as, indeed, had 
the original concept of the use of gas turbines 
in aircraft. Two British engineers, Dr. A. A. 
Griffith at the Royal Aircraft Establishment. 
and Sir Frank Whittle, had been the origin- 
ators of the aircraft gas turbine as we know 
it to-day. Griffith produced a new aero- 
dynamic theory of turbine design in 1926 and 
this led to research work at Farnborough on 
turbine and compressor blading which started 
in 1927. In 1929 Griffith proposed an axial 
turbo-prop design and this resulted in the 
building of an axial compressor at R.A.E. in 


1936. This work led, in turn, to the entry of 


Metropolitan-Vickers into the field in 1937. 
The first Metrovic engine—an axial type- 
ran on the bench in 1940. 

Whittle first suggested using gas turbines 
for jet propulsion in 1928. He was granted 
a patent in 1930—which was published in 
1932—and the initial runs of his first engine 
took place in 1937. The Whittle designs 
were later the basis of the Rolls-Royce 
centrifugal engines, the first of which ran in 
1942. Meanwhile, the Germans had entered 
the field. Hans von Ohain joined the Heinkel 
Company early in 1936 and designed an 
engine generally similar to the Whittle 
centrifugal jet. His first engine ran on the 
bench in 1937 and the first flight by a jet- 
propelled aeroplane, the Heinkel “*He.178,” 
took place with a developed engine of the 
same type on August 27, 1939. Original 
work was also undertaken in Germany by 
the Junkers Company from 1936. A turbo- 
prop was initially proposed by Max Mueller 
but in 1938 development crystallised on an 
axial pure jet. 

The first production jet aeroplane, the 
German Messerschmitt ** Me.262” fighter, 
made its initial flight in 1942 and went into 
service with Junkers axial engines in 1944. 
he first Allied jet aeroplane was the British 
Gloster E.28/39 with a Whittle centrifugal 
engine which first flew on May 15, 1941. 
This was followed by the Gloster ** Meteor,” 
the first Allied production jet, which first 
flew in 1943 and went into service with 
Rolls-Royce centrifugal engines in the follow- 
ing year. American and Russian military 
jet development got under way toward the 
end of the war. It derived directly from the 
earlier British and German work. 

In 1943 the British Government set up a 
special committee under Lord Brabazon of 
Tara to make recommendations for the post- 
war development of civil transport aircraft. 
The first Brabazon Committee was followed 
by a second, set up under the same Chairman 
in 1945. These two bodies produced a series 
of recommendations on the types of aircraft 
which should be developed in Britain for the 
post-war transport aircraft market. In view 
of the leading role which the United Kingdom 
was playing in the development of turbine 
aircraft engines, it is not surprising that the 
Brabazon Committees made a strong point 
in recommending that the new prime movers 
should be used for civil aircraft. The Com- 
mittees also pointed out that the use of the 
new engines in British transport aeroplanes 
would give them an important competitive 
advantage over the established American 
types with piston engines. 

As a result of the recommendations of the 
Brabazon Committees, Britain switched a 
major part of its development effort after the 
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The prototype Douglas D.C.-8 with JT-3 engines 


end of the war to civil gas turbine aircraft. 
Increasing attention had been devoted from 
1943 to propeller-turbines and the first 
engine of this type in the world to fly, the 
Rolls-Royce ** Trent,’ did so in a ** Meteor ” 
on September 20, 1945. Turbo-props were 
soon seen to have important possibilities for 
transport aircraft and this country took the 
initiative in their development. The Vickers 
V.630 ** Viscount ’ was the first civil turbo- 
prop to fly, which it did on July 16, 1948. 
The ** V.630 ” prototype was followed by the 
enlarged V.701 ** Viscount,” which first went 
into airline service with B.E.A. in 1953. 

Meanwhile, Britain had also taken the 
lead in the development of pure jet transports. 
The first jet airliner in the world designed as 
such, the de Havilland ** Comet 1,” made its 
initial flight on July 27, 1949. It was fol- 
lowed a fortnight later by a largely British- 
inspired development in Canada, the Avro 
Canada C.102 ** Jetliner,” which used British 
engines but was not developed beyond the 
prototype stage. The ** Comet” went into 
service with B.O.A.C. in 1952. Unfortu- 
nately, structural deficiencies in the design 
led to a series of accidents attributed to 
fatigue of the fuselage shell and the type was 
withdrawn from airline use after two years 
of operation. The strengthened and en- 
larged ‘* Comet 4”° re-entered service with 
B.O.A.C. on October 4, 1958, thus resuming 
the successful commercial use of the type on 
the air routes of the world. Earlier, in 1956, 
the smaller ‘“‘Comet 2” had gone into 
service with a squadron of R.A.F. Transport 
Command. 

The ** Viscount ’’ and the “* Comet ’’ have 
proved to be the most significant of the larger 
post-war British transport aeroplanes devel- 
oped as a result of the recommendations of 
the Brabazon Committees. They were, 
however, by no means the only types devel- 
oped. Indeed, the United Kingdom’s post- 
war transport aircraft programme was on a 
considerable scale, being even wider in scope 
than was proposed by the Brabazon Com- 
mittees. Such was the diversity of the designs 
developed that both piston-engine and turbine 
types were undertaken to meet several of the 
requirements. The smailest type of the series, 
the de Havilland ‘* Dove,”” was powered by 
two of the well-proven “Gipsy” piston engines. 





It has proved almost as successful in the 
feeder and executive transport category as 
has the ** Viscount’ in the mainline short- 
haul field. The Brabazon types were as 
follows : 

Type I: Bristol ** Brabazon.”’—This was 
to have been a non-stop North Atlantic 
aeroplane for operation on the London-New 
York route. It was originally designed with 
piston engines but was later to have been 
adapted to turbo-props. The maximum 
take-off weight was about 300,000 lb. The 
piston-engine prototype was flown on Sep- 
tember 4, 1949, but development was dis- 
continued when it became apparent that a 
smaller aeroplane could do the same job 
more economically. 

Type IIA: Airspeed ** Ambassador.” 
This was a short-haul aeroplane with two 
piston engines intended for use by British 
Operators in Europe and for sale to conti- 
nental airlines. The prototype flew for the 
first time on July 10, 1947. Twenty of these 
aeroplanes were subsequently built for B.E.A. 
and were in service with the Corporation 
from 1952 to 1958. 

Type IIB:  Vickers-Armstrongs V.630 
** Viscount.”’—This was the most successful of 
the Brabazon types and was originally under- 
taken as a turbo-prop design parallel to the 
piston-engined Type IIA. The * V.630” 
prototype was used by B.E.A. for some 
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Fig. 1—Progress of ** Viscount ’’ sales 
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experimental scheduled services on the 
London-Paris and London-Edinburgh routes 
in July and August, 1950, which were the 
first turbine airline operations in the world. 
Twenty of the enlarged V.701 “ Viscount ” 
were ordered by B.E.A. in 1950 and went into 
service in 1953. More than 400 “ Vis- 
counts” have now been sold all over the 
world, including a considerable number 
within the United States. (Fig. 1.) 

Type JIB: Armstrong Whitworth 
“ Apollo.”--This was also a_ short-haul 
turbo-prop design intended as an insurance 
for the “* Viscount.” Only two prototypes 
were built, the first flying on April 10, 1949. 

Type IIA : Avro “ 693.”—This type was 
to have been a medium- to long-haul aero- 
plane for use on the Empire routes. As 
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feeder-liner for use on minor routes in all 
parts of the world. The prototype flew on 
May 19, 1946, but the Miles Company, which 
was developing the type, went into liquida- 
tion before any “* Marathons ”’ were delivered 
and the company’s factory and the ** Mara- 
thon”’ itself were taken over by Handley 
Page, Ltd. Handley Page completed the 
manufacture of a small batch of “* Mara- 
thons ’’ which were delivered to one or two 
airlines and to the R.A.F. for training, but 
the type was not a success. A “* Marathon ” 
prototype was also flown with turbo-prop 
engines. 

Type VB: de Havilland *“* Dove.”’—This 
was a smaller design than the “* Marathon” 
intended for use on the lowest traffic routes, 
for charter work and as an executive trans- 
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The first foreign turbo-prop airliner to fly scheduled passenger ‘services, a ‘‘ Friendship ’’ F-27, built by 
Fairchild under licence from Fokker 


originally proposed and designed, it was to 
have had turbo-props and was to have been 
capable of operation from the rather inade- 
quate aerodromes at some points on these 
routes. The Avro * 693” underwent several 
changes during the project stage and ulti- 
mately emerged as a large (wing area: 
2700 square feet) pure jet aeroplane. The 
project was finally cancelled in 1947 before 
it had got beyond the design stage. 

Type UWIB: Avro “Tudor 11.”—tThis 
piston-engined aeroplane was originally 
developed as an “interim” type—one of 
several which will be discussed later—but it 
was also put forward at one point by the 
second Brabazon Committee as a type suit- 
able for long-term development for use on 
the Empire routes. As we shall see, the 
*Tudors’’ were not successful in their 
interim roles. The possibility of their con- 
tinued use in the long term did not therefore 
arise. 

Type IV: de Havilland “Comet 1.°— 
Originally projected as a North Atlantic 
mailplane to be powered by pure jet engines, 
this design gradually evolved into the 
‘** Comet | ”’ passenger airliner which became 
the first jet transport to enter airline service 
in 1952. During its early development, the 
‘Comet 1” was considered to be suitable 
for the North Atlantic. However, before it 
entered service, it had become apparent that 
the original version Jacked range for this 
difficult route. The type was therefore 
employed only on the routes to Africa and 
the Far East. 

Type VA: Miles “ Marathon.”—This 
aeroplane was designed as a piston-engined 


port. The * Dove’ prototype first flew on 
September 25, 1945, and more than 500 have 
since been sold. An enlarged four-engine 
development, the de Havilland ** Heron,” 
was later evolved from the ‘“* Dove” 
as a private venture and took the 
place of the ** Marathon.” Like the ** Dove,” 
the “* Heron” has been built in substantial 
numbers and has been exported all over the 
world. 

It was clear as the war ended that it would 
be a considerable time before the recommen- 
dations of the Brabazon Committee could 
take effect and provide the United Kingdom 
with fully-competitive transport aeroplanes. 
Indeed, the development time of transport 
aircraft has continued to stretch out as the 
years have passed (Fig. 2). It was clear even 
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YEAR ENTERED SERVICE 
Plot of actual development tunes from first discussion to 
airline service. 
Fig. 2—Transport aircraft development time 
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then that few if any of the larger Brabazon 
types could be established in airline service 
much before the 1950s. The Government 
accordingly decided to support the develop- 
ment of a number of “*‘ interim ”’ types, some 
of which were already being built at the 
end of the war by manufacturers who had 
undertaken them as private ventures. These 
aircraft were to take over from a number of 
straightforward conversions of military air- 
craft which were brought into use as trans- 
ports during the latter stages of the war. 
Most important of these rudimentary airliners 
were the Avro “* Lancastrian ’’ and ** York ” 
(derived from the “* Lancaster ’’ bomber), 
the Avro “* XIX” (derived from the ** Anson” 
trainer) and the Handley Page * Halton” 
derived from the ** Halifax ’’ bomber). The 
various “* interim ’’ types were : 

Vickers-Armstrongs ‘* Viking.” —This was 
developed from the ** Wellington ’? medium 
bomber and was a 24-passenger short-haul 
aeroplane intended to supplement the many 
war surplus American Douglas DC-3s, 
which were already established in widespread 
use, until the ““Ambassador”’ and “Viscount” 
became available. The prototype ** Viking ” 
flew on June 22, 1945, and nearly 400 were 
built for the airlines or—in modified forms- 
as transports and trainers for military use. 

Bristol 170.—This was designed as a 
specialised short-haul freighter with nose- 
loading doors. The prototype flew on 
December 2, 1945, and about 2U0 have since 
been built for civil and military users. The 
“tramp steamer” concept which seems to 
have lain behind this design resulted in a 
relatively high-drag configuration. This 
adversely affects operating economy except 
with bulky loads carried on very short stages. 

Avro ‘* Tudor.”’—There were several ver- 
sions of this aeroplane which was a develop- 
ment of the Avro “ Lincoln ’’ bomber. The 
“Tudor |’ and “4” were intended to be 
“interim” long-haul aeroplanes for use 
particularly on the Atlantic routes. In view 
of the competitive American designs, they 
were too restricted in payload capacity—for 
their size—to be economically attractive. The 
“Tudor |” made its first flight on June 14, 
1945. The ** Tudor 2” and 5” were for 
use on the Empire routes and were of shorter 
range but larger capacity: this improved 
their economic characteristics. However, the 
‘** Tudors” did not survive in widespread 
airline service after two aircraft had dis- 
appeared without trace over the Atlantic. 
The * Tudors,” like the ‘“* Viking,’’ were 
competitively handicapped by retaining the 
obsolete tail-wheel undercarriage. 

Handley Page *‘* Hermes.”—This was a 
rather similar design to the ** Tudor,” but 
was derived from the Handley Page 
‘** Halifax’? bomber. It had rather less range 
and more capacity than the “Tudor 1” 
and ‘* 4” and was similar, in these respects, 
to the “Tudor 2” and “‘5.”” It was originally 
intended for the Empire routes, pending avail- 
ability of the Brabazon type Ul. The 
first “* Hermes” crashed on its first flight on 
December 2, 1945, but a developed version, 
the ‘* Hastings,” was supplied in some 
numbers to the R.A.F. B.O.A.C. operated 
twenty-five of a still further improved type, 
the “* Hermes 4.’’ which had a nose-wheel 
undercarriage, between 1950 and 1954, but 
the type was considered by the Corporation 
to be economically inferior to equivalent 
American designs and it now survives in only 
limited service with a private company. 

The ‘interim ”’ types inevitably suffered, 
in comparison with contemporary American 
transports, from the lack of civil design expe- 
rience of the firms which produced them. At 
the end of the war, the American Douglas, 
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Lockheed and Boeing companies had been 
building all-metal stressed-skin monoplane 
transports for from ten to fifteen years. This 
experience was also incorporated in the post- 
war Convair and Martin airliners. The 
British firms had to extrapolate their experi- 
ence with military types into the civil field. 
This led to numerous difficulties and defici- 
encies, which gradually became apparent as 
the “interim” types were used in airline 
service. 

Unfortunately, the experience gained with 
the “interim” aircraft was not, in many 
cases, learnt soon enough for full use to be 
made of it in the design of the Brabazon 
types. Thus, wings generally followed a 
single-spar design philosophy which led to 
fatigue troubles because of local high stress 
concentrations in vital structural members. 
Accessories gave a lot of trouble because 
military requirements had put insufficient 
emphasis, from the civil viewpoint, on long 
overhaul and scrap lives. Such matters as 
the reliability, ease and economy of main- 
tenance, and overhaul life of engines required 
a new emphasis. Detail design required 
greater care and had to be based on new 
philosophies :_ particularly important now 
were durability, accessibility and ease of 
operation of such items as doors, hatches, 
refuelling points, cowlings, control locks 
and many other similar components. New 
types of radio, radar and other navigational 
equipment had to be developed and operating 
hazards particularly important in transport 
operation—such as icing—overcome. The 
whole field of interior layout and design, 
cabin air conditioning, soundproofing and 
passenger seat design was virtually unknown. 
Much had to be learnt the hard way—that is, 
by doing it wrong first (probably several 
different ways !). No wonder many in the 
airline business, who used British aircraft, 
felt that life could be made much easier by 
turning to the relatively ‘* de-bugged ” and 
trouble-free American types, which the vast 
majority of operators were using and—for 
this very reason—improving still further 
more rapidly than were the British designs. 

The “interim” and Brabazon types have 
had more than their share of difficulties for 
these reasons. In general the designs which 
followed them, which will now be discussed, 
benefited greatly from being their manu- 
facturer’s “ second generation ”’ products in 
the airliner field. So much is this so that 
types like the ** Britannia ” and ** Vanguard ~ 
have structures which compare well with 
those produced by the best American firms, 
while British civil gas turbine engines are at 
the moment ahead of their American equiva- 
lents. The American lead has yet to be 
overtaken in such areas as accessories and 
detail and interior design but, even here, 
remarkable progress has been made in little 
more than ten years. 

The * supplementary ” designs developed 
in the United Kingdom since the war, in 
addition to the Brabazon and “ interim” 
types, were intended to make good defici- 
encies in the Brabazon programme as 
these became apparent, and to meet certain 
additional military transport aircraft require- 
ments as these evolved. The “ supplemen- 
tary’ types have been : 

Bristol ** Britannia,”’—This aeroplane was 
evolved out of the “* Medium Range Empire” 
Specification of 1947. When doubts arose 
about the ‘* Brabazon IIL”’ specification, 
B.O.A.C. put forward their M.R.E. require- 
ment for a smaller and less ambitious 
medium-haul aeroplane for use on the 
Empire routes. At about the same time, 
discussions were in progress about a possible 
‘Long Range Empire” requirement. After 
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cancellation of the * Brabazon III,’ the 
M.R.E. and L.R.E. specifications were, in 
effect, combined in the “ Britannia ’’ which 
first flew on August 16, 1952. During its 
development, which was, unfortunately, 
unduly protracted, the type progressively 
evolved into a non-stop North Atlantic 
aeroplane. It entered service with B.O.A.C. 
in 1957 and has since been sold in limited 
numbers to various British and foreign air- 
lines and the R.A.F. 

Blackburn ** Beverley.” —This was a large 
piston-engined, tail-loading freighter, 
originally designed by General Aircraft, 
Ltd. It first flew on June 20, 1950. Taken 
over by Blackburns, and redesigned with 
more powerful engines, it has since been built 
in limited numbers for the R.A.F. The type 
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May 13, 1948. The * Prince”’ was derived 
from a lower-powered version of the same 
design, known as the ** Merganser,’ which 
first flew on May 9, 1947. 

Handley Page ‘** Herald.’”’—A_ fteeder-line 
transport produced as a private venture 
** DC-3 replacement.” Nearly 1500 
DC-3s are still in airline service so that 
the need for such a type is evident for those 
routes of limited traffic which are not expand- 
ing sufficiently rapidly to justify larger 
replacement aeroplanes. The “ Herald” 
was originally developed with four piston 
engines and was first flown in this form on 
August 25, 1955. By that date, the success of 
the ** Viscount” had shown the possibilities 
of turbo-props for short-haul aircraft, and 
the Dutch Fokker company flew their 





The Lockheed ‘* Electra’ transport uses constant-speed single-shaft Allison turbine engines 


has possibilities for civil use, but is too large 
to interest the scheduled airlines at the present 
stage of development of air freighting. 
Armstrong-Whitworth ** Argosy.” —This 
aircraft is a nose and tail loading freighter 
which is currently being developed as a 
private venture. It made its first flight on 
January 8, 1959. Although no civil orders 
have yet been placed for the ** Argosy,” a 
military version is to be supplied to the R.A.F. 
and the type should have good sales prospects 
as a replacement for the “interim ’’ Bristol 
170 for both civil and military operators. 
Vickers V.1000.—Sponsored by the 
R.A.F. in 1952, the V.1000 was to have 
been a long-range pure jet aeroplane, con- 
siderably larger than the de Havilland 
** Comet,”’ with a maximum take-off weight 
of about 300,000 Ib. Although designed to 
carry freight in the military role—and for 
this purpose provided with special freight- 
loading facilities—the V.1000 obviously 
had considerable possibilities as a long-haul 
civil transport. However, B.O.A.C. was not 
interested and, after R.A.F. requirements 
had changed, the project was stopped in 
mid-1955 when the prototype was almost 
complete. Four months later, Pan American 
Airways started the “* jet buying spree” by 
ordering Boeing “‘ 707s” and DC-8s of 
similar performance and capacity to the 
V.1000 and, within a year, B.O.A.C. had 
themselves decided to order Boeing ** 707s.” 
Hunting “* Prince.’—A_ small feeder-line 
transport in broadly the same category as 
the ** Dove,” which was developed entirely 
as a private venture by Percival (later Hunt- 
ing) Aircraft. The type has been built in 
several versions and supplied to numerous 
civil and military operators in various parts 
of the world. The prototype first flew on 


** Friendship "which is closely similar to 
the “ Herald,” but has two Rolls-Royce 
** Dart’ turbo-props—three months later. 
Handley Page, in due course, switched to 
** Dart” engines also, but the loss of time 
(the re-engined aeroplane did not fly until 
March 11, 1958) has so far prevented the 
Herald * from selling in competition with 
the ‘* Friendship,” which is now in airline 
service in both Europe and North America. 

Vickers-Armstrongs ‘* Vanguard.’’ — This 
aeroplane was originally designed to a B.E.A. 
requirement for a larger short-haul type to 
succeed the “ Viscount”’ on trunk routes. 
However, at an early stage, Trans-Canada 
Airlines also showed an interest in the design 
(they later ordered twenty) and the ‘aircraft 
was therefore enlarged and given a longer 
range to meet their trans-Continental require- 
ments. In the result, the “* Vanguard ” has 
grown into a medium-haul (and, potentially, 
even a long-haul) type closely similar to the 
Bristol ‘* Britannia.” From the aspect of 
the best use of Britain’s resources, it is difficult 
to justify the development of another turbo- 
prop aeroplane at this late date (the first 
flight is expected early in 1959), when the 
“ Britannia” itself has sold in inadequate 
numbers. 

Prototypes of two other transports, devel- 
oped as private ventures during the post-war 
period, did not get beyond the flight test 
stage. These were the Cunliffe-Owen “ Con- 
cordia’’ (first flown on May 19, 1947), a 
two-piston-engine ten-passenger type, and 
the Aviation Traders ‘* Accountant” (first 
flown on July 9, 1957), a twin-“* Dart ” 
‘* DC-3 replacement.” The firms concerned 
had insufficient resources to have had much 
chance of making a commercial success of 
their ventures. It has just been announced 








| 
4 
; 








- replacement, the 


102 


that the Avro Company are re-entering the 
transport aircraft field with still another 
private venture twin- Dart” “* DC-3 re- 
placement,” the Avro * 748.” First flight is 
planned for early 1960. 

In addition to the designs already described, 
a number of British transport flying boats 
were built in the years after the war. Before 
the war, the Short “* Empire” boats had 
shown the possibilities of this type of aircraft 
for use on routes deficient in ground facilities. 
Flying boats had also proved extremely 
useful during the war because of their inde- 
pendence of fixed bases. This past expe- 
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Saunders-Roe ** Princess.’—This _ flying- 
boat design was contemporary with the 
‘“* Brabazon’”’ types and was intended as a 
iong-term development for long-haul opera- 
tions. It used the same Bristol ** Proteus ” 
turbo-prop power units as were intended for 
the Bristol ** Brabazon,”’ and was to have had 
a maximum take-off weight of over 
300,000 Ib. The type was built in prototype 
form and was first flown on August 22, 1952, 
but development was not finally stopped 
until some four years after B.O.A.C. had 
discontinued flying-boat operations. 

The development of the “ interim ” 
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achieved their purposes as civil types, namely, 
the Vickers *“ Viking’ and the Bristol 
170. In addition, the “ Valetta” and 
‘“* Varsity’ military derivatives of the 
** Viking ’’ have been extensively used by the 
R.A.F. and have been exported. 

(3) The “Comet,” ‘ Viscount” and 
** Britannia” turbine types, which gave the 
United Kingdom a world lead in the intro- 
duction phase of the new prime movers. 

(4) The ‘* Ambassador”  piston-engine 
transport, which was built in only small 
numbers. 

(5) The ** Hermes,” which, although not 
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economically competitive with the landplane. 
Meanwhile, the United Kingdom developed 
four types of flying boat for commercial use. 
These were : it 

Short ‘ Sandringham.”—This was a 
development of the Short ** Sunderland ” 
military flying boat and ‘was very similar to 
the pre-war “ Empire” “boats. ** Sandring- 
hams” were used by B.O.A.C. and by a 
number of other commercial operators from 
1948 for some years after the war. A 
straightforward transport conversion of the 
“ Sunderland,”’ known as the “* Hythe,” also 
saw quite extensive service. 

Short ** Solent.”—An enlarged version of 
the ** Sunderland ** was known, in its military 
form, as the * Seaford.” The * Solent was 
a straightforward civil conversion. The type 
was used in small numbers by B.O.A.C. and 
by a few other operators from 1949 for some 
years, the last * Solents being withdrawn 
from service with Aquila Airways on the 
United Kingdom-Madeira route during the 


of 1958. . 
gre “ Shetland.”—A civil version of a 
military design which was being developed 
at the end of the war as a “ Sunderland 
‘“* Shetland * was to have 


been adapted for civil use, but only a proto- 
type was built : it was 


destroyed by fire. 





























years was sponsored 
by the Government 
as a continuation of the policy followed 
after the setting up of the Brabazon Com- 
mittees. Table | sets out details of transport 
aircraft development expenditure incurred by 
the United Kingdom Government during 
this period. The table is not complete, but 
it includes such figures as have been published 
for the taxpayers’ contribution to the 
development of these types. It appears that 
a total of something like £40,000,000 has 
been spent. The money invested on engine 
development for these aircraft is more 
difficult to determine because it is not easy 
to differentiate between expenditure on 
military and civil engines. The majority of 
civil aero-engines are, in fact, developed in 
the first instance for military applications. 
It is probable, however, that something like 
another £40,000,000 has been spent on civil 
engine development. The taxpayer has 
therefore probably invested something like 
£80,000,000 on the development of Britain’s 
transport aircraft since the war. This 
programme has produced : 

(1) A few flying-boats, which were of 
limited usefulness during the early post-war 
years. 

(2) Two “interim” types which fully 


built in worthwhile numbers for civil 
operators, as the ** Hastings” provided the 
R.A.F. with its most important post-war 
transport aircraft. 

(6) The ** Beverley” military transport, 
which has also been supplied in some 
numbers to the R.A.F. 

(7) The ** Dove”? and ‘* Heron”’ feeder- 
liners and executive transports, which have 
achieved large export sales. 

While these developments have been taking 
place in the United Kingdom, American 
manufacturers have continued to maintain 
that world lead in the production of transport 
aircraft which they established before the 
war and consolidated between 1939 and 
1945 by continuing to develop and manufac- 
ture aircraft of this type. Between 80 and 
90 per cent of the Western world’s airliners 
are still American-built. American policy 
for the first twelve years after the war was 
to continue the development and manu- 
facture of their established piston-engined 
types which had been designed either before 
the war—Lockheed “ Constellation” and 
Douglas DC-4 derivatives—or produced 
since, employing similar design techniques— 
Convair ** 240°’ series, Martin ‘* 202” series 
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and Boeing “ Stratocruiser.”” As a result, 
something like 1000 each of the DC-4 
derivatives and Convairs have been built, as 
well as approaching that number of ** Con- 
Stellations”"’ and  ‘** Stratocruisers ’—the 
majority of the latter for the U.S. Air Force. 
These highly successful aeroplanes have con- 
tinued to appear over the years in progres- 
sively improved forms and have been used 
by the vast majority of operators all over the 
world. At the same time, large numbers of 
war-surplus Douglas DC-—3s and 
DC-4s have remained in use. These 
aircraft were built in very large numbers 
during the war (13,000 and 1200 respectively), 
and have therefore been available in quantity 
since at very low purchase prices. Another 
American war-surplus aircraft which has 
been widely used is the Curtiss “ Com- 
mando,” a twin-engine design somewhat 
larger than the DC-3 with a “ double- 
bubble ”’ hull. 

The “ DC4,Constellation*’ size of aero- 
plane (with wing areas of 1400/1800 square 
feet and loaded weights of 70 150,000 |b) 
established itself as the predominant medium- 
and long-haul vehicle during these years, 
while the smaller Convair and Martin types 
became the main short-haul transports until 
challenged vy the British turbo-prop “ Vis- 
count.”’ That such relatively small aeroplanes 
as the ‘*DC4 Constellation” derivatives 
should be used for long-haul work and 
should provide—as they are doing—non- 
stop North Atlantic services is a startling 
development in relation to the very much 
larger 300,000 ib “* Brabazon |” project 
which, in 1945, was considered to be needed 
for such operations. As Table Il shows, the 
Americans also believed there was a require- 
ment for some very large aeroplanes in the 
immediate post-war years but these, and 
certain small feeder types which were also 
projected at the time, were not put into 
production. 

The Americans have, however, produced 


considerable numbers of several types of 


large military transport aeroplane. The 
military ** Stratocruiser ’’ (C-97) has already 
been mentioned. There were also military 
models of the DC-4 derivatives, ‘* Con- 
stellations *’ and *“* Convairliners.” More 


recently, the ordering of large numbers of 


Boeing C-135 jet tanker/transports played 
an essential part in the development of the 
closely-similar Boeing ‘* 707” jet civil air- 
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liners. Quite distinct from civil designs, 
however, have been the nose- or tail-loading 
freighters which have been built in large 
numbers for the U.S.A.F. The first post-war 
designs were piston-powered but, during the 
past two years, two large turbo-prop 
freighters—the Douglas C-133 and _ the 
Lockheed C-130—have gone into service. 

The Russians were much slower than either 
the Americans or British in developing trans- 
port aircraft after the war which is, perhaps, 
not surprising in view of their greater pre- 
occupations with reconstruction and national 
expansion in every field. The Russians sent 
an engineer to the Douglas factory in Cali- 
fornia for two years before the war and they 
subsequently (1940-41) developed their own 
copy of the DC-3, which was called the 
Lisunov Li-2. About 2000 of these aero- 
planes are believed to have been built during 
the war and many of them were used for the 
establishment of air transport in the countries 
of the Soviet bloc after the war. In 1946, 
the Russians produced the Ilyushin II-12, 
a somewhat larger twin-engined aeroplane 
which has a nose-wheel undercarriage and 
resembled a Convair ** 240,” except that it 
was unpressurised and of smaller capacity 
and lower performance. The Il-12 and 
a development, known as the _ II-14, 
largely took over the operation of all airlines 
behind the Iron Curtain for the first decade 
after the war. No larger, four piston- 
engined types appear to have been developed 
and put into production. Instead, the 
Russians are now in the process of jumping 
straight to turbine designs. 

The only other countries active in the 
development of transport aircraft since the 
war have been France, Canada, Holland 
and Sweden. France has built a number of 
large and small piston-powered transports, 
notably as production articles, the big Breguet 
**Deux Ponts” and the smaller Nord 
‘** Noratlas,”” both of which have the tail- 
loading freighter configuration. France’s 
most important transport venture to-day is the 
jet “* Caravelle’ which will be discussed 
later. Canada developed the Avro Canada 
**Jetliner ’ prototype already mentioned, but 
has otherwise contented itself with produc- 
ing modified versions of American and 
British designs. Of piston-engined types, the 
‘““North Star” series, which combined 
Douglas airframes with Rolls-Royce engines, 
were notable. More recently Canada has 
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gone into production with a development of 
the Convair ** 240/440” series re-engined 
with British Napier “* Eland” turbo-props 
and with a development of the Bristol 
‘** Britannia’ with Rolls-Royce ‘* Tyne” 
turbo-props. Holland is producing a small 
twin-turbo-prop type asa DC-3 replace- 
ment, the Fokker ** Friendship ” with Rolls- 
Royce ‘* Dart”’ engines, which is also in 
production in the United States by Fairchild. 
Nearly 150 have now been sold. Sweden 
has built, in small numbers, a short-haul 
piston-engine type, the SAAB “* Scandia.” 

Not until the 1950s did other countries 
join the United Kingdom in the turbine 
transport field. In fact, the only turbine 
transport, designed as such, to be built and 
flown in prototype form outside Britain 
before the 1950s was the Avro Canada 
** Jetliner,” developed by a firm associated 
with a British company. A number of piston- 
engine transports in various countries were 
fitted with turbine engines in the later 1940s 
but these installations were all experimental. 

When the de Havilland “* Comet 1” 
entered airline service in 1952—the date 
which had been planned some six years 
earlier—it had a unique lead over the rest 
of the world. Its entry into service seems 
to have had the effect, however, of crystallis- 
ing plans to enter the turbine transport field 
which had been forming in several countries. 
Steps were, in fact, being taken at about this 
time in the United States, France and the 
Soviet Union to develop jet transports to 
compete with the British design. The air- 
craft which resulted were the Boeing ** 367- 
80” (prototype of the Boeing ** 707 ”’) which 
flew in the United States on July 15, 1954, 
the Sud-Aviation ‘* Caravelle,” which flew 
in France on May 27, 1955, and the Tupolev 
Tu-104, which appears to have flown in 
Russia early in 1955. Of these three aircraft, 
the Tu-104 was the first to enter airline 
service which it did on September 15, 1956. 
The production version of the American 
design, the Boeing ‘* 707-120,” went into 
service on October 26, 1958. Finally, the 
“Caravelle” is expected to enter airline 
service in May, 1959. 

Just as the ‘* Comet” 
development of jet transports in other 
countries, so the “ Viscount” started a 
fashion in turbo-prop transports. The second 
turbo-prop to go into service—the Bristol 
** Britannia ’’—was, of course, also a British 
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The prototype Fairey ‘* Rotodyne ’’ at Farnborough : notice that the square-section hull is close to truck-bed height 
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design. Thereafter, the next type was the 
Dutch Fokker “* Friendship,” which first 
flew on November 24, 1955, and entered 


After the 


service on September 28, 1958. 
Lockheed 


* Friendship,” the American 
“Electra” is expected to start carrying 
passengers on routes early this year. Later 
in 1959 the rather similar Russian Ilyushin 
H-18 turbo-prop transport should also 
enter airline service, as should another 
Russian turbo-prop type, the Antonov 
An-10. In addition, the Russians have a 
very large and advanced turbo-prop aero- 
plane, the Tupolev Tu-114, but it is not 
yet clear whether this is to go into produc- 
tion 

Other major turbo-prop types in prospect 
are the British Vickers-Armstrongs * Van- 
guard and the Handley Page ** Herald.” 
The “* Vanguard " is expected to fly early in 
1959 and is particularly significant as the 
first “‘second generation ’’ turbo-prop de- 
sign. It follows the * Viscount” from the 
Vickers stable and, as such, will have the 
advantage of incorporating all the experience 
gained with the earlier design. The “Herald” 
is a British design, in the same category as 
the Fokker ** Friendship,’ which has not yet 
won any airline orders. Further ahead is the 
Avro ** 784°’ which may be regarded as a 
successor to the inadequately financed Avia- 
tion Traders ** Accountant’ and hence as 
an airline version of the Grumman “* Gulf- 
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The Armstrong Whitworth *‘ Argosy ”’ 


very closely a geometry thoroughly tried out 
in swept-wing jet bombers with podded 
engines. Similarly the Russian Tu-104 and 
its Tu-110 derivative are straight civil extra- 
polations of the Tu-16 “ Badger” bomber 
which has been in service with the Soviet 
Air Force for some years. 


stream’ executive liner. Table III(a) lists Because the American and Russian jet 
TABLE IIl(a)—Turbo-Prop Transport Development Time Scales 
Aircraft type First discussions First flight First airline service 
V.630 “ Viscount’ Early 1945 July 16, 1948 (July 29, 1950) 
“ Apollo’ Late 1945 April 10, 1949 
V.701 Viscount Early 1949 April 19, 1950 April 19, 1953 
Britannia ** 100 Late 1947 August 16, 1952 February 1, 1957 
V.802 “ Viscount Mid-1952 July 27, 1956 February 13, 1957 
“ Britannia "' 310 Mid-1955 December 31, 1956 December 19, 1957 
V.810 “ Viscount Late 1955 February 14, 1958 May 28, 1958 
“ Priendship Early 1951 November 24, 1955 September 28, 1958 
“ Electra *’ Late 1954 December 6, 1957 Early 1959 
An-10 1955 ? Early 1957 Early 1959 
1-18 1955 ? Mid-1957 Early 1959 
“ Vanguard Mid-1953 Early 1959 Spring, 1960 
Tu-114 1955 ? Late 1957 1960 ? 
Taste Iik(b)—Jet Transport Development Time Scales 
Aircraft type First discussions First flight First airline service 
Comet 1”’ Early 1946 July 27, 1949 May 2, 1952 
Avro “ Canada *’ C.102 Mid-1946 August 10, 1949 
Boeing ** 367-80 Late 1951 July 15, 1954 
Tu-104 1952 ? Early 1955 September 15, 1956 
Tu-104A 1955 ? Mid-1957 Late 1957 
“ Comet 4" End 1954 April 27, 1958 October 4, 1958 
Boeing “ 707-120 Late 1954 December 20, 1957 October 26, 1958 
Tu-110 Late 1955 Mid-1957 ? 
* Caravelle Mid-1951 May 27, 1955 Mid-1959 
Boeing “* 707-320 Late 1955 Late 1958 Autumn, 1959 
DC.8 (“ JT-3C"") Mid-1955 May 30, 1958 End 1959 
DC.& JT Late 1955 November 29, 1958 End 1959 
Comet 4B Mid-1957 Summer, 1959 Spring, 1960 
Boeing “* 720 Late 1956 Mid-1959 Spring, 1960 
CV -880 Late 1955 Early 1959 Mid-1960 
CV-600 Early 1958 Mid-1960 Mid-1961 
V.C. 10 Mid-1957 Autumn, 1961 Early 1964 
D.H.121 Mid-1957 Autumn, 1961 Spring, 1964 


all current production turbo-prop transports 
in chronological order. 

Returning now to the jet transport situa- 
tion, Table III(+) shows the time scales of 
the various jet transport designs which have 
been and are being developed in various parts 
of the world. It is apparent from the tables 
that the United Kingdom is not now in such 
a strong position with its jets as it is with its 
turbo-props. The “Comet” appeared no 
less than five years earlier than any com- 
parable acroplane in competitor countries, 
and was thus easily first in the field, but this 
has also meant that its design could not 
incorporate experience gained with previous 
large military jet aeroplanes. The American 
and Russian jets, on the other hand, have been 
able to make use of many design features 
which had been thoroughly explored during 
the large-scale manufacture and operation of 
jet bombers. Indeed, the American Boeing 
follow 


**707s,"" DC-8s and Convair ** 880s” 


transports were designed five later 
than the ** Comet ” 
backgrounds of military large-jet experience. 
they have advantages over the British aero- 
plane which can only be overcome by the 
production of “second generation” British 
jets. Such aircraft are now being developed 
but they will inevitably be out-of-step with 
their competitors in their development time 
scales. The “* Comet” series will, of course, 
continue as effective production aircraft for 
some years but its design permits a cruising 
speed only in the Mach 0-70,0-75 category 


years 


and not in the M.0-800-85 class of the 
American transports. This means that, 


although it will be a useful type in some 
areas, where it is not in direct competition 
with the later American designs, it cannot be 
expected to remain competitive on major 
routes. The “second generation” British 
jets ordered by B.E.A. and B.O.A.C., res- 
pectively, are the de Havilland D.H.121 and 


is seen here on its first flight. 


and have the benefit of 
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In this version it has four Rolls- 
Royce ‘** Dart ’’ turbo-prop engines and a pressurised hull with doors at each end 


the Vickers-Armstrongs V.C.10. These types 
are expected to enter service in about 1964, so 
that, from a competitive point of view, the 
British are bound to have some difficulty in 
maintaining their position with only the 
“Comet” until then. It is for this reason 
that B.O.A.C. has ordered fifteen Boeing 
* 707s.” The Russian jet transports seem 
to be of somewhat lower performance than 
their American competitors and appear to 
fall about midway in performance between 
them and the ** Comet” and “ Caravelle,” 
which is similar in this respect to the 
“Comet.” It will be interesting to see to 
what extent the ** Caravelle ’’ and ** Comet ” 
with their lower performance remain com- 
petitive and whether the lower limiting 
speeds of the Russian jets handicap them 
significantly in competition with the American 
aircraft. 

In looking back over the past thirteen years, 
it is useful to consider the successes and 


failures of the British transport aircraft 
programme in relation to those of other 
countries. If the lessons to be learnt are 


applied to the future, the United Kingdom 
should still be able to achieve what it set 
out to do at the end of the war—namely, to 
establish itself as one of the leading transport 
aircraft manufacturing nations and on this 
foundation to build itself a major share of 
the world’s airborne trade. The major 
lessons of the past are, perhaps, as follows : 

(1) Great Britain has in the past dissipated 
its resources by a failure to concentrate on 
the types which really mattered as soon as 
these could be clearly identified. Thus. a 
great deal of effort was wasted on flying 
boats, on the ** Brabazon” Type I, and on 
several of the “interim ” types, which were 
either deficient or for which the major 
operator concerned (B.O.A.C.) did not show 
the necessary enthusiasm. 

(2) The decision not to develop the 
‘ Brabazon ~ Type HII project as a long- 
haul turbo-prop and the failure to bring on 
the ** Britannia” quickly enough to replace 
it were probably the most serious mistakes 
made in the whole British programme. If a 
long-haul turbo-prop could have been pro- 
duced contemporary with the short-haul 
* Viscount,” it would certainly have achieved 
a comparable success. Some “ insurance ” 
in this vitally important category should 
have been provided (comparable to that given 
by the “Apollo” against failure of the 
** Viscount ”’). 

(3) The policy of developing both piston 
and turbo-prop short-haul types (‘* Ambas- 
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sador ”’ and “ Viscount ’’) was probably wise 
initially because the turbo-prop was then an 
entirely new type of engine. However, 
B.E.A.’s_ decision to order production 
** Ambassadors ”’ can now be seen to have 
been a mistaken one, at a time when the 
** Viscount’s ”* potential was already apparent. 
The twenty “orphan” ‘“* Ambassadors ” 
which B.E.A. operated between 1952 and 
1958 were an unnecessary additional com- 
mitment and * Viscounts”” (which entered 
service only a year later) could have taken 
their place. The ** Apollo” prototypes were 
a wise insurance against failure of the 


“Viscount ” because of the importance of 


this category—fortunately this insurance was 
not required. 

(4) The “Comet |” jet transport was a 
courageous and imaginative project which 
deserved to succeed. It failed for a reason 
which it would have been difficult to guard 
against. However, intensive pre-service flying 
for, say, 2000 hours each, of two early pro- 
duction aircraft, can normally be expected to 
uncover the majority of serious deficiencies 
in a design and thus allow these to be 
remedied before the aircraft starts carrying 
passengers on the routes. Such a programme 
with the “* Tudor” and the “ Britannia” 
would, almost certainly, have avoided the 
difficulties these types subsequently suffered 
in service—and would also have probably 
prevented at least some of the “* Comet ” 
troubles. Such proving flying is, of course, 
costly, but not as expensive as the results 
of major failure in airline service. Such 
failures are not only costly—in the direct 
sense—in money and lives, but they can also 
be disastrous in loss of world confidence in 
British products and in the subsequent failure 
to obtain further orders. 

(5) The Americans, in the first post-war 
decade, concentrated their transport aircraft 
development on only three main_ types 
(DC-4 derivatives, ‘‘ Constellations’’ and 
‘** Convairliners ’’). These were produced in 
Jarge numbers and have been remarkably 
successful. The Americans and Russians 


appear to be following the same policy of 


concentration on a narrow—but adequately 
wide—front now that they are entering the 
turbine era. The United Kingdom failed to 
do this in the original Brabazon pro- 
gramme and has failed to do so several times 
since. For example, there seems to be inade- 


quate justification for the duplication of 


effort represented by the production of two 
large turbo-props (** Britannia” and * Van- 
guard”) at a time when American and 
Russian large jets are about to appear in 
large numbers. 

To sum up, it seems that, in the circum- 
stances of the new Defence Policy, which has 
greatly reduced expenditure on manned 
military aircraft, the Government must be 
prepared to spend money on particularly two 
aspects of British transport aircraft develop- 


ment if the annual level of £150 million of 


exports, at present attained by the British 
aircraft industry, is to be maintained or 
increased. Even if expenditure on general 
aeronautical research is maintained—as has 
been suggested—some Government money 
will also be required for : 

(1) Sponsoring the development of new 
transport aircraft of selected types which 
appear to have good export prospects—even 
though they may not be required to meet any 
major B.E.A. or B.O.A.C. requirement. 

(2) Subsidising the introduction into airline 
service of such aircraft—plus one or two types 
which have already been developed—by a 
United Kingdom operator who is prepared 
to “prove” the type and thus stimulate 


export sales. 
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These steps should be taken for current 
types of British transport aeroplanes. The 
Government will make a grave mistake if it 
assumes that the steps which it has taken so 
far to support the machines which are now 
under development will be sufficient to main- 
tain and expand exports of British transport 
aircraft during the next few years. Compared 
with what has already been spent, little more 
may be needed, but it must be spent in the 
right way. The important thing, in con- 
tinuing the policy of the past thirteen years, 
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able to expect a twenty-year interval before 
these advances appear in airline service. The 
later development steps suggested in the 
table are, of course, hypothetical, but they 
do indicate a possible time scale for these 
very long-term developments. 

If this order of time scale is accepted as 
reasonable, it is quite clear that current 
transport aircraft developments are of the 
greatest importance, even in the relative 
long term (twenty years). It is therefore 
vital that such of the nation’s resources as 





Most closely related to a conventional aircraft 


is not to invest large sums immediately in 


such long-term developments as new types 
of vertical take-off and landing aircraft or 
supersonic airliners, but to concentrate on 
the current types now under development so 
as to ensure their success. Advanced new 
projects will, no doubt, need money when 
their time comes, but they are still to-day 
many years from airline service. It has been 
suggested—and there are good reasons for 
this view—that the development of transport 
aeroplanes tends to go in twenty-year cycles 
(Table IV). The first three steps in this table 


Taste 1V—Transport Aircraft Development Time 
Scale 
Date Aircraft Airline Airline 
spectrum development service speeds 
A.D M.p.h 
1900-1920 | The evolution of 
the practical | 
aeroplane 
1920-1940 Piston - engined The pioneering era 80/200 
transport acro- 
planes | 
1940-1960 | Subsonic jets The “ DC-4 gene-| 200/400 
| ration ”’ 
1960-1980 | Supersonic mole-) Subsonic jet trans-| 400/600 
cular jet trans- ports 
ports 
1980-2000 | Supersonic nu- Supersonic mole- 7501200 
clear (7?) jet or cular jet trans-| 
ramjet trans- ports 
ports 
2000 Nuclear ballistic) Supersonic nu-| 1200/2500 
boost glide clear (7) jet 
rockets or ramjet trans- 


ports 


are now behind us and the fourth is about to 
be taken. The duration of the * subsonic jet 
transport era” still cannot be forecast pre- 
cisely, but there are reasons for believing that 
it may take nearly twenty years for both the 
manufacturers and the airlines to obtain an 
adequate return on their investment in sub- 
sonic jets. It has taken something like 
twenty years in the past from the inception 
of major new aircraft developments to their 
introduction into airline service. Vertical 
take-off and landing and supersonic cruising 
speeds have been achieved for the first time 
only quite recently so that it is not unreason- 


of the many 


short- and vertical-take-off-and-landing 

experiments is the tilting-wing Hiller X-18, which incorporates the nose and empennage of the Fairchild 

C-123: the transport, with a gross weight of 164 tons, has two Allison ‘‘T-40”’ engines, each including 

two ‘* T-38”’ single-shaft units with the same power as the piston engines of the 27-ton conven- 

tional aircraft ; the total static power is 10,200 s.h.p., plus 1660 Ib thrust. These engines, driving a single 

contra-rotating propeller through automatic clutches, were originally developed for tail-sitting V.T.O.L. fighters. 
A “ J-34”’ engine exhausts through the pitch control nozzles under the tail 


are to be used in the aircraft field in the 
next decade or so, should be concentrated 
on the development of the “ down-to- 
earth”? types which will be carrying the 
world’s air traffic. 


Technical Reports 


Natural Rubber for Roads—A Review of Research 
and Experiment. Technical Note No. 3. The 
Natural Rubber Development Board, Market Build- 
ings, Mark Lane, London, E.C.3.—This report 
describes the laboratory and full-scale research under- 
taken by the Road Research Laboratory in collabora- 
tion with the British Rubber Producers’ Research 
Association and The Natural Rubber Development 
Board. This research, which still continues, includes 
investigations into the effect of rubber on the viscosity 
and low temperature extensibility of bitumens and 
sand asphalts; penetration, softening point and 
brittleness tests ; assessment of rubberised bitumen 
binders. Tables give the recommended blending 
conditions for the three powders at present com- 
mercially available. Methods of preparing rubberised 
bitumen and rubberised plant mixed carpet materials 
are dealt with. The report concludes with a descrip- 
tion of work done cn rubberised tar and of the full- 
scale surface dressings laid in September, 1957, with 
this type of binder. 


Guide to Concrete Road Construction, Cement and 
Concrete Association, 52, Grosvenor Gardens, 
London, S.W.1.  Free.—The Guide to Concrete 
Road Construction has been prepared as part of 
the co-operative research between the Cement and 
Concrete Association and the Road Research 
Laboratory of the D.S.I.R. It replaces Questions 
and Answers on Concrete Road Construction 
which was first published in 1949. Since that time 
research and experience have added considerably to 
the knowledge available, it is stated, and the present 
edition is an extensive revision including the new 
information. It gives the latest recommendations on 
the design of concrete slabs, the amount of reinforce- 
ment and spacing of joints, on methods of mix 
design and quality control, and on construction 
techniques and maintenance. In addition, sections 
have been added dealing with the subgrade and with 
prestressed concrete. The publication is concerned 
with all classes of road where concrete forms the 
running surface, but much of the information is 
applicable to concrete bases used for roads having 
bituminous surfacings and questions on lean concrete 
bases have been included. The booklet is intended 
primarily as a handy and up-to-date guide in a 
readily accessible form for engineers engaged in 
building concrete roads, 
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HE shipbuilding scene and research 

were reviewed in our issues of January 2 
and ¥ and were accompanied by illustrations, 
including that of the Union Castle liner 
“Pendennis Castle,” of some of the many 
classes of ships delivered by British ship- 
builders. We conclude our annual review 
with descriptions of more ships which are 
representative of the varied building pro- 
gramme completed in 1958 by the British 
shipbuilding industry. 


CARGO PASSENGER AND CARGO SHIPS 


One of the ships completed during the 
year was the “ Clan Menzies” built by the 
Greenock Dockyard Company, Ltd., for the 
Clan Line Steamers, Ltd. The ship, which 
has accommodation for twelve passengers, 
measures 465ft length between perpendiculars 
by 65ft breadth by 39ft 74in depth moulded 
to upper deck, and carries a deadweight of 
9760 tons on 27ft 3in mean draught at a 
service speed of 164 knots. One 80-ton, 
two 40-ton, two 15-ton, four 7-ton, ten 
5-ton and two 3-ton derricks serve the five 
holds and three 220kW diesel-driven gener- 
ators provide electrical power. Propulsion 
is by a six-cylinder, 750mm bore by 2500mm 
combined stroke, Wallsend-Doxford dia- 
phragm oil engine developing 7500 service 
b.h.p. at 103 r.p.m. and burning heavy fuel. 

Among the ships delivered by the Furness 
Shipbuilding Company, Ltd., was the 
“ Procyon” for Panamanian owners, which 
has the following main particulars : length 
between perpendiculars 480ft; breadth 
moulded 66ft; depth moulded to upper 
deck 42ft 6in, deadweight 16,125 tons. 
Cargo is carried in five holds equipped with 
derricks ranging from 2 tons to 30 tons lift- 
ing capacity. Electric power for deck 
machinery and auxiliaries is developed by 
three 15SO0kW diesel-driven generators and 
one 50kW steam-driven generator. The ship 
is propelled by a Hawthorn Leslie-Doxford 
single-acting, two-stroke five-cylinder oil 
engine developing 5500 b.h.p. at 115 r.p.m. 
The Caledon Shipbuilding and Engineering 
Company, Ltd., completed to the order of 
Alfred Holt and Co., Ltd., the “ Men- 
estheus,”” which has a deadweight of 9660 


tons on 28ft 10gin draught, maintains a sea 
speed of 164 knots and is powered with a 
six-cylinder Harland and Wolff opposed 
piston diesel engine rated at 8500 b.h.p. at 
115 r.p.m. There are six hatches and a 
complement of one 35-ton, two 15-ton, 
six 10-ton and eighteen 5-ton derricks ; 
power for the winches and auxiliary mach- 
inery is supplied by two 450kW diesel- 
driven generators. The ship has a length 
overall of 494ft 8in, a breadth moulded of 
65ft and a depth moulded of 36ft. 

Norships Ocean Carriers, Ltd., took delivery 
of the “Lord Codrington” from Scotts’ 
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6200 b.h.p. at 115 rp.m. Three 120kW 
diesel-driven dynamos supply electric power. 
A number of ships joined the fleet of Andrew 
Weir and Co., Ltd., including the ‘* Durt- 
bank,” ** Garrybank”’ and ‘“* Minchbank ” 
from the Belfast yard of Harland and Wolff, 
Ltd. These ships have a length between per- 
pendiculars of 450ft by 62ft 6in breadth by 
38ft 6in depth moulded, and each is equipped 
with one 25-ton, two 10-ton, twelve 5-ton 
and two 3-ton derricks for serving five holds. 
There are three 175kW diesel-driven gener- 
ators and propulsion is by a Harland and 
Wolff six-cylinder, 620mm bore by 1870mm 
combined stroke, diesel engine. William 
Doxford and Sons (Shipbuilders), Ltd., 
delivered to the Bank Line, Ltd., ships of 
similar size, the “ Birchbank” and the 
‘“* Streambank,” each being powered by a 
Doxford oil engine having four cylinders of 
700mm bore by 2320mm combined stroke 
and developing 4800 b.h.p. Other ships 
completed by the same company are the 
* Administrator’ and ‘“ Author” for the 


aad Se 





Cargo liner ‘** Shaftesbury ’’ for the Alexander Shipping Company, Ltd. 


Shipbuilding and Engineering Company. 
Ltd., and the main particulars are: length 
between, perpendiculars 460ft ; breadth 62ft 
6in ; depth 40ft lin, and deadweight 12,947 
tons. The five cargo holds are served by 
one 20-ton, one 35-ton and ten 5-ton derricks 
and the ship is given a service speed of 14 


knots by a Scott-Doxford oil engine of 





Cargo liner ‘‘ Huntsfield ” of 12,070 tons deadweight for Power Steamship Company, Ltd. 


Ruthin Steamship Company, Ltd., and each 
carries a deadweight of 9500 tons on the 
following dimensions : length between per- 
pendiculars 450ft, breadth 62ft and depth 
39ft 6in. The derrick outfit includes two to 
lift 70 tons and the six-cylinder Doxford oil 
engine gives a service speed of 154 knots. 

The * Huntsfield”’ tramp built for the 
Power Steamship Company, Ltd., by the 
Burntisland Shipbuilding Company, Ltd., 
and illustrated on this page, measures 
450ft 3in length between perpendiculars, 
63ft llin breadth moulded, 40ft Sin depth 
moulded to shelter deck and has a dead- 
weight of 12,070 tons on 27ft 104in draught. 
The propelling machinery is a _ Kincaid- 
B and W single-acting, blower charged diesel 
engine of 6600 b.h.p. at 107 r.p.m., and 
electrical power is provided by four 210kW 
440V 60 c/s. diesel-driven alternators. Another 
cargo liner completed by the same builders 
was the closed shelter deck “* Shaftesbury ” 
for the Alexander Shipping Company, Ltd. 
This ship, seen in our illustration, has five 
holds with eight S-ton and six 124-ton 
derricks to handle the cargo and carries a 
deadweight of 11,900 tons on the following 
dimensions : length between perpendiculars 
430ft, breadth moulded 61ft 9in, and depth 
moulded 38ft 3in. Three 200kW generators 
meet electrical power requirements and the 




















Jan. 16, 1959 


main propelling machinery consists of a 
Hawthorn-Doxford oil engine developing 
5500 b.h.p. at 115 r.p.m. 

Smith’s Dock Company, Ltd., completed 
for the Australind Steam Shipping Company, 
Ltd., the ‘‘ Araluen,” which has a service 
speed of 144 knots and is powered by a 
Hawthorn-Doxford five-cylinder oil engine 
developing 5500 b.h.p. at 115 r.p.m., while 
three 200kW diesel-driven generators provide 
electrical power. Cargo in the five holds is 
handled by one 70-ton, eight 10-ton and six 
5-ton derricks, and the deadweight capacity 
is 11,050 tons on 28ft 6in closed shelter deck 
draught, and 440ft length between per- 
diculars, 60ft 3in breadth moulded, and 
38ft 9in depth moulded to upper deck. 

Two ships for the Palm Line, Ltd., were 
built at the Neptune Works of Swan, Hunter 
and Wigham Richardson, Ltd., the “* Kano 
Palm ”’ and the smaller ‘* Enugu Palm.” The 
“Kano Palm” measures 469ft length 
between perpendicujars by 62ft 6in breadth 
moulded by 35ft 9in depth moulded to shelter 
deck, and the deadweight is 11,350 tons on 
26ft 6in mean draught. There are five holds, 
one 50-ton, four 15-ton, two 10-ton, ten 
5-ton and two 3-ton derricks, and three 
250kW diesel-driven generators. Propulsion 
is by a five-cylinder Swan, Hunter-Doxford 
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Cargo liner ‘*‘ Enugu Palm ”’ of 7930 tons deadweight for Palm Line, Ltd. 


cylinders of 720mm bore by 1250mm stroke, 
developing 5040 b.h.p. at 121 r.p.m. A sister 
ship, the ** City of Hereford,’’ was completed 
by the Caledon Shipbuilding and Engineering 


Cargo ship ‘* City of Lancaster’’ for Ellerman Lines, Ltd. 


diaphragm oil engine arranged to burn heavy 
oil, and developing 5600 b.h.p. at 117 r.p.m. 
The “ Enugu Palm,” which we illustrate, has 
a length between perpendiculars of 425ft by 
60ft breadth moulded by 35ft 3in depth 
moulded, and a deadweight capacity of 7930 
tons on 23ft Sin draught. One 40-ton, four 
15-ton, two 10-ton and ten 5-ton derricks 
handle the cargo in the five holds and both 
ships have the same size and number of 
generators. Propulsion is by a four-cylinder 
Swan, Hunter-Doxford diaphragm oil engine 
designed to develop 4560 b.h.p. at 118 r.p.m. 
From the Wallsend yard of the same builders 
there was delivered to Ellerman Lines, Ltd., 
the “‘ City of Lancaster,” designed to carry 
7720 tons deadweight on 24ft 7gin draught 
and at a service speed of 14} knots. The ship, 
illustrated on this page, has a length between 
perpendiculars of 405ft by 59ft breadth 
moulded by 36ft 9in depth moulded to shelter 
deck and the four large holds are served by an 
outfit of derricks to lift 10 tons and 7 tons. 
Electric deck machinery and auxiliaries 
receive power from three 180kW diesel-driven 
generators: propulsion is by a Sulzer single- 
acting, two-stroke diesel engine having eight 





Company, Ltd., and powered by a Clark- 
Sulzer diesel engine. 


ORE CARRIERS AND OIL TANKERS 


A number of ore carriers were completed 
during the year and included the “ Iron Age,” 
illustrated herewith, built at Govan by Har- 
land and Wolff, Ltd., for The Vallum Ship- 
ping Company, Ltd. The dimensions are 
485ft length between perpendiculars, 68ft Yin 
breadth moulded, 36ft 3in depth moulded, 
and the deadweight 15,800 tons. Machinery 
and accommodation are aft, the main 
machinery consisting of a Harland and Wolff 
two-stroke, single-acting, opposed-piston 
diesel engine having exhaust gas driven turbo- 
blowers and four cylinders of 620mm bore 
by 1870mm combined stroke. The electrical 
plant consists of three 220kW diesel-driven 
generators. There are two longitudinal bulk- 
heads and two large centre line holds, each 
having three hatches. 

The **‘ Edenmore”’ was built for Furness | 
Withy and Co., Ltd., by the Blythswood Ship- 
building Company, Ltd., and has a dead- 
weight capacity of 15,625 tons on 29ft 
draught. A service speed of 12 knots is main- 
tained by a four-cylinder Rowan-Doxford 
diaphragm engine of 4000 b.h.p. The length, 
breadth and depth of the ship are, respec- 





Ore carrier “‘ Iron Age ’’ of 15,800 tons deadweight for the Vallum Shipping Company, Ltd. 
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tively, 482ft, 67ft and 36ft 7in, and there are 
three centre line ore holds and ten wing tanks 
Smith’s Dock Company, Ltd., constructed the 
“ Pennyworth ” for R. S. Dalgliesh, Ltd., and 
a sister vessel, the “* Rievaulx,” for the North 
Yorkshire Shipping Company, Ltd. The 
main particulars are: length between per- 
pendiculars 480ft, breadth moulded 68ft 9in, 
depth moulded 36ft 3in, deadweight 15,600 
tons on 28ft 103in draught, service speed 114 
knots. The ore is carried in four holds with 
wing tanks at sides 
are covered by three 200kW diesel generators 
and the main engine is a Hawthorn-Doxford 
naving four cylinders of 670mm 
combined stroke | 


and 
17<¢ — 
bt) Tp 


Electrical requirements 


oil engin 
bore by 
developing 4450 b.h-p. at p.m 
Among the larger tankers pul into service 
during the year was the “ Lianishen.” of 
31.980 tons deadweight, built at the Wallsend 
yard of Swan. Hunter and Wigham Richard- 
son, Lad.. for E.T.R. Tankers, Ltd. The ship 
635ft length between perpendiculars 

) breadth moulded by 46ft 3in depth 


2320mm 


noulded, 
and the service speed 16} knots. There are 
thirty cargo oil compartments with cathodic 
protection fitted in the wing tanks, and the 
cargo oil is handled by four Drysdale 1160- 
tons-per-hour turbine-driven vertical centri- 
fugal pumps and three Hall stripping pumps. 
Electrical power is provided by two 550kW 
Allen turbo-alternators, and the ship is pro- 
pelled by a set of Wallsend Slipway double 
reduction geared turbines developing 14,500 
maximum s.h.p. at 109 propeller r.p.m. 
when supplied with steam at 600Ib per 
square inch and 850 deg. Fah. by two Babcock 
and Wilcox integral furnace boilers 

Hawthorn Leslie (Shipbuilders), Ltd., con- 
structed the “* Caltex Newcastle” for Over- 
seas Tankship (U.K.), Ltd., and the ship, 
which has a length overall of 559ft by 71ft 
breadth moulded by 39ft 9in depth moulded, 
has a deadweight capacity of 18,250 tons. 
Three Drysdale horizontal turbine pumps and 
three Thom, Lamont vertical duplex stripping 
pumps handle the cargo oil, which is carried 
in twenty-seven compartments fitted with the 
Butterworth cleaning system. Hawthorn 
Leslie (Engineers), Ltd., built the single set 
of two-cylinder, double reduction geared 
turbines, which develop .8400 maximum 
s.h.p. and take steam at 600 1b per square 
inch and 950 deg. Fah. from two Foster- 
Wheeler ““D”  water-tube boilers. 

One of the ships which joined the fleet of 
Shell Tankers, Ltd., was the “* Amastra,”’ of 


Vehicle and container transport ‘‘ Ionic Ferry ’’ for The Atlantic Steam 


{Navigation Company, Ltd. 


the load draught being 34ft 84in- 
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Motor oil tanker ‘‘ Amastra ’’ of 17,800 tons deadweight for Shell Tankers, Ltd. 


ae 





Oil tanker ** Grit ’’ of 3470 tons deadweight for F. T. Everard and Son, Ltd. 


17,800 tons deadweight, completed by Smith’s 
Dock Company, Ltd. There are thirty-three 
cargo oil tanks, four 400 tons per hour 
Hayward Tyler turbine-driven centrifugal 
pumps and two 200 tons per hour Dawson 
and Downie vertical duplex stripping pumps. 





The main dimensions of the ship, which we 
illustrate, are: length between perpendicu- 
lars 530ft, breadth moulded 69ft 3in, depth 
39ft, draught 29ft 6in, and the service speed 
of 144 knots is maintained by a six-cylinder 
Hawthorn-Doxford oil engine equipped with 
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Short sea trader ** Thackeray * of 6600 tons deadweight for Chine Shipping 


Company, Ltd. 
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Motor tug ‘* Craigleith ’’ for Port of Leith 


Brown Boveri turbo-chargers and developing 
7500 service b.h.p. at 112 r.p.m. Electrical 
power requirements are met by two 400kW 
G.E.C. diesel-driven alternators and one 
100kW G.E.C, steam-driven alternator. 

The small general purpose tanker “ Grit,” 
seen in our illustration, was built by the 
Goole Shipbuilding and Repairing Com- 
pany, Ltd., for F. T. Everard and Sons, Ltd., 
and the ship has a length between perpendi- 
culars of 290ft by 45ft beam by 19ft 10in 
deep. It has a deadweight of 3470 tons on 
18ft 104in draught and the cargo is carried in 
twelve tanks arranged six forward and six 
aft of the pump room, in which are mounted 
two 500 tons per hour Hall compound duplex 
cargo oil pumps. Steam for the pumps, &c., 
is supplied by two oil-fired cylindrical boilers 
having a working pressure of 180 Ib per 
square inch. Propulsion is by a six-cylinder 
Newbury diesel engine fitted with a Napier 
turbo-charger and developing 1600 b.h.p. at 
250 r.p.m. 


SHORT SEA AND SMALLER CRAFT 


Our illustration shows the twin screw 
** Ionic Ferry,”’ built and engined by William 
Denny and Brothers, Ltd., for The Atlantic 
Steam Navigation Company, Ltd., and 
designed for the transport of road haulage 
vehicles, containers and motor-cars. The 
principal characteristics are : length on load 
water line 326ft ; breadth moulded 52ft 6in ; 


depth moulded to upper deck 32ft; load 
draught moulded 12ft 84in; deadweight 
1200 tons on 12ft 6in draught ; and speed 


14 knots. There is cabin accommodation for 
seventeen first-class and thirty-eight second- 
class passengers, and each class has a dining 
saloon and a lounge. The vehicle deck can 
take ten cars and forty-eight trailers and the 
upper deck aft can accommodate three cars, 
two vans and nineteen containers, the total 
area available on both decks being 16,000 
square feet. Steering is by twin rudders aft 
and one bow rudder, and the ship is equipped 
with Denny-Brown stabilisers. Three 150kW 
diesel-driven generators meet electrical 
requirements and the ferry is propelled by 
two ten-cylinder Sulzer diesel engines. 

Early in the year the Chine Shipping Com- 
pany, Ltd., took delivery of the ** Thackeray,” 
of which we reproduce a photograph, which 
has a length between perpendiculars of 
345ft by 54ft breadth moulded by 29ft depth 
moulded and a deadweight capacity of 
6600 tons on a mean draught of 23ft 6in. 
The ship, built by Henry Robb, Ltd., has 
four large holds of 290,000 cubic feet total 
capacity, eight 5-ton derricks operated by 


electric-hydraulic winches, and MacGregor 
steel hatch covers. A service speed of 12-5 
knots is maintained by a six-cylinder Sulzer 
diesel engine rated at 3000 b.h.p. at 150 r.p.m. 
and arranged aft. Auxiliary power is pro- 
vided by three 106kW generators driven by 
Sulzer diesel engines. Another of the ships 
completed by Henry Robb, Ltd., was the 
tug “* Craigleith,”’ for the Commissioners 
for the Harbour and Docks of Leith. The 
vessel, which we illustrate, has the following 
particulars : length between perpendiculars 
88ft, breadth moulded 25ft, depth moulded 
12ft 6in, and a designed mean draught 10ft. 
A Kort nozzle is fitted to give efficient 
manceuvring and towing qualities and on 
the trials a mean speed of 11-26 knots and 
a bollard pull of 14 tons were attained. Two 
diesel-driven generators are provided, one of 
35kW and one of 25kW, and the propelling 
machinery consists of an eight-cylinder, two 
cycle Crossley diesel engine developing 
835 b.h.p. at 456 r.p.m. and driving the pro- 
peller through a Renk double-reduction 
reverse gear. 

An interesting tug named “‘ Banbury 
Cross ’’ was handed over to William Cross- 


Tractor tug *‘ Banbury Cross ’’ for the Tees Towing Company, Ltd. 


thwaite and Son, the managers of the Tees 
Towing Company, Ltd., by Philip and Son, 
Ltd., and the ship has a water line length of 
79ft, breadth moulded of 23ft 6in, a depth 
moulded of 10ft 104in, and a mean draught 
of 8ft 6in. We illustrate this tractor tug, 
which has a displacement of 217 tons, a 
static bollard pull of 10 tons and a free 
running speed of 9-8 knots. The main 
engine is a Crossley mark C.G.L.4. 2C.S.A. 
diesel engine having four cylinders of 14}in 
bore by 19in stroke developing 750 
b.h.p. at 320 r.p.m. and driving a Voith 
Schneider six-blade, 3000mm diameter unit 
at 75 r.p.m. 

The up-river collier “* Ewell,’ one of three 
building by the company, was built by Hall 
Russell and Co., Ltd., for the South Eastern 
Gas Board and has a deadweight of 2835 tons. 
The main dimensions are: length between 
perpendiculars 261ft 6in, breadth moulded 
39ft 4in, depth moulded to upper deck 
18ft 6in, and to the raised quarter deck 23ft. 
There are three holds and propulsion is by 
an eight-cylinder British Polar two-cycle, 
single-acting diesel engine rated at 1150 b.h.p. 
at 225 r.p.m. 


Unit Radar System for Ships 


MARINE radar unit system has been 

introduced by Kelvin and Hughes (Marine), 
Ltd., and at the same time the company has 
announced that it is making available a true 
motion radar known as “ True Plot.” By the 
use of the unit system it is possible by various 
combinations of units to assemble radar sets to 
suit the requirements of small ships and of larger 
vessels. The scanner and transmitter units are 
common to all sets and a facility of the new 
system is its ability to provide information on two 
display units simultaneously from a common 
transmitter and scanner. 


Due to significant improvements in perfor- 
mance, it is now possible to maintain standards 
of reliability and operational flexibility by 
offering radar equipment as an assembly of basic 
units instead of as a complete unit. The range of 
basic units is designed so that the shipowner can 
select a group of units which will satisfy both 
his economic and operational requirements, and 
enables the company to offer equipment which 
can be linked in a number of combinations. In 
addition to the transmitter/receiver and the 
scanner there are four basic display units and 
all comply with the 1957 specification of the 
Ministry of Transport. Printed circuits are 
employed and all circuits are of unit construction 


to provide maximum accessibility for servicing 
and rapid replacement. 

The transmitter/receiver is a development of 
the type 14 transmitter/receiver and two years’ 
operational experience at sea has proved both 
the design and performance of the unit. Although 
a transmitter of lower power would save on 
both power consumption and production cost, 
the savings were considered to be relatively 
insignificant, so that a high power transmitter 
has been adopted. The transmitter has a nominal 
peak power of 60kW, a pulse duration ranging 
from 0-1 to 0-3 microsecond as selected by a 
range switch, and a recurrence frequency of 
1100 pulses per second. Tuning of the local 
oscillator is facilitated by a neon lamp tuning 
indicator and there is a built-in performance 
monitoring device. The superheterodyne receiver, 
with reflex Klystron local oscillator, has a 
coaxial crystal mixer and a tunable wide band 
t/r cell. The Klystron output is fed to the 
crystal mixer by a directional coupler and the 
i.f. of 60 Mc/s is fed from the crystal mixer 
through the preamplifier and main i.f. system, 
the overall bandwidth being 10-5 Mc/s. 

The slotted waveguide scanner has been 
adopted for its light weight, low windage and 
low side radiation. It has a beam width of 
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1-2 deg. to half-power points horizontally and 
27 deg. vertically. For two-way propagation 
the maximum side lobe power is less than 0-01 
per cent of the main lobe power and the scan 
is Clockwise at 20 r.p.m. 

The four display units are types 14/9, 14/12, 
14/12 “ True Plot ” and 14/16 “ True Plot,”’ and 
two display units can be operated simultaneously 
from a common transmitter and scanner system 
and, if need be, on different range scales. Five 
range scales, namely, 4 to 3 miles, continuously 
adjustable, 6, 12, 24 and 48 miles, are available 
with the type 14/9 display unit, which has a 
9in diameter P.P.I. Similar ranges apply to the 
type 14/12 display unit, seen in our illustration, 
with its 12in diameter P.P.I. which can be oper- 
ated with another 14/12 or with a 14/9 acting 





Type 14 12 radar display unit 


as a second or slave display. As already men- 
tioned, there are two “ True Plot’ units which 
use a Tube Face Reflection Plotter, when operat- 
ing with true motion, which has exceptional 
optical characteristics. With the aid of this 
device true plots of own and several other 
vessels can be kept, without affecting normal 
watch-keeping, and information concerning true 
courses and speeds are presented as a semi- 
permanent record. Furthermore, these displays 
can be operated with own ship off-centre. By 
using a second relative motion display as a 
monitor, it can keep under observation vessels or 
navigational marks at the longer ranges, while 
the “* True Plot’ can be used at short range for 
anti-collision measures. 

The type 14/12 “ True Plot” can be operated 
with centred or off-centred relative motion dis- 
play, either with “ ships’ head up” or “ north 
up,” or with true motion display with speed 
information derived from a log or by estimate. 
There are seven range scales, namely, ?, 14, 
3, 6, 12, 24 and 48 miles, with “ True Plot ” 
applicable to the range scales of 12 miles and 
under. The same ranges apply to the type 
14/16 “True Plot,” with its I6in dia- 
meter P.P.I. and full range of controls. A 
stand-by switch provides for the equipment 
being kept in a warmed-up condition for ready 
use, while a swept gain control and a differentiat- 
ing switch keeps sea, land, rain or snow clutter 
to a minimum. Low wattage heaters, to reduce 
condensation, cut in automatically when the 
equipment is switched off. An illuminated panel 
indicates the range scale in use and an adjacent 
push-button controls brightness, while also 
embodied are separate transmitter and receiver 
performance monitoring. Also provided is an 
electronic bearing cursor, in the form of a dotted 
line, which is coupled to a dotted pointer on 
the compass repeater dial. 
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High Velocity Dual-Duct Air 
Conditioning System 


URING the past few years a number of 

buildings in the United States have been 
equipped with dual-duct, high velocity air 
conditioning systems, and this type of equipment 
has been introduced into this country by the 
Brightside Heating and Engineering Company, 
Ltd., Don Road, Sheffield. By using air at high 
velocity, the size of the distribution ducts fitted 
in the ceiling voids is considerably reduced, and 
it is stated that—compared with an equivalent 
conventional system—a high velocity system can 
save as much as Ift in the height of each storey 
in a multi-storey building. Further, the vertical 
duct risers are considerably smaller and promote 
further building economies. Specially designed 
and calibrated sound attenuators incorporated 
in the equipment used in high velocity systems 
ensure that the sound level is kept to a minimum. 

High pressure installations are principally 
applicable to sizeable mulii-storey buildings, 
where the duct velocities are of the order 
of 6000/8000ft per minute, with branch 
velocities of 3000/4000ft per minute and the 
static pressure of the fan discharge upward to 
6in w.g. Medium pressure systems would have 
velocities in the main ducts of up to 4000ft 
per minute, with branch connections up to 
2500ft per minute with the static pressure of the 
fan discharge of maximum value of 3: Sin w.g. 

The basic high velocity systems are of the 
single-duct type, using zone control, and the 
dual-duct type, using a single fan and having 
either zone control or individual room control. 
The simpler and less expensive single-duct 
system is used for medium and small buildings, 
and sometimes in large buildings where the air 
conditioning specification is not stringent. In 
such systems the fluctuation in temperature of 
the primary air supply related to the outside 
temperature is compensated for by overall zone 
control, and thereafter differences in individual 
room load and occupant preference are effected 
by simple manual damper control of the air 
volume at the distributing unit. In such a system 
as this it is necessary to have a pressure regulator 
in the main air supply so that the pressure within 
the system remains constant irrespective of the 
volume of air passing at any time. 

The dual-duct single fan system is, however, 
considered the best all-purpose kind of plant. 
In this, a central supply of both warm and cool 
air is conducted through two separate ducts to a 
mixing unit for each room. The total volume 
of air supplied to each room remains constant 
but the proportion of warm to cool air entering 
the outlet is adjusted by a special valve within 
the mixing box and this valve is controlled from a 
room thermostat. This ensures precise control 
of room temperature with a quick response. 

For experimental purposes and to prove the 
design of equipment, a dual-duct, single fan 
equipment has been instalied in the offices of 
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Dual-duct attenuation box into which the hot and 
cool air is supplied at high velocity and mixed in 
the required proportion for delivery to a supply duct 


the Brightside Heating and Engineering Com- 
pany, Ltd. This installation is designed to handle 
4000 to 5000 c.f.m. and is supplied by a single 
backward curved fan with a capacity of 4600 
c.f.m. driven by an 8 h.p. motor. The fan delivers 
air at high velocity through two ducts in which 
it is heated by batteries using high pressure hot 





High velocity dual-duct attenuation box with induc- 
tion ceiling air diffuser 


water from a central boiler plant. Under normal 
conditions, when heat is required, the battery 
for the hot duct raises the air temperature to 
130 deg. Fah., and the battery in the cool duct 
tempers the air to 60 deg. Fah.; these heat 
requirements can be varied if necessary. 

On the inlet side of the fan, a self-cleaning 
viscous air filter is connected to the recirculation 
air system from the building and the fresh air 
inlet. Before the dual hot and cool ducts enter 
the office building they are fitted with a length of 
noise-attenuating duct to prevent mechanical 
noise from the plant being transmitted to the 
building. The dual ducts are set, as far as 
possible, at high level in corridors and unused 
spaces, and provide conditioned air at high 
velocity and high pressure to a number of con- 
stant-volume high-velocity noise attenuating 
units. These units, one of which is illustrated 
on this page, are installed at high level in the 
corridors, and they are arranged to serve two 
drawing-offices and a number of offices on three 
floors. 

Each mixing box is of sheet metal construction 
and has at one end connections to the respective 
hot and cool air high velocity ducts. Constant 
volume mixing dampers fitted to the inlets of the 
ducts in the box are actuated through thermostat 
controls to operate simultaneously and pro- 
portionally increase and decrease the hot and 
cold air supplies in accordance with require- 
ments. Low velocity air at the required tem- 
perature is discharged through a flanged opening 
at one side of a box into a short system of 
duct work leading to grilles in the office walls. 
Grilles fitted on the ducts delivering conditioned 
air into the offices are of special induction design 
and as conditioned air is delivered through the 
upper louvre openings an equal volume is 
induced in the lower openings for recirculation. 
Another design of mixing box is fitted with a 
flush fitting ceiling air diffuser. The build- 
ing recirculation system comprises a central 
extract grille which is situated on each floor and 
in this instance the system is designed to recircu- 
late about 75 per cent of the air. Although no 
‘refrigeration plant has initially been incorporated 
in this installation for air cooling, it is intended 
to introduce it on the top floor of the build- 
ing; it will only be necessary to connect pipe 
work from the refrigeration plant to the cool 
duct of the present system. 
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Trevelyan Scholarships 


IN our issue of December 20, 1957, we 
announced the establishment of the Trevelyan 
Scholarships Trust, the aim of which is to 
provide a number of scholarships tenable at the 
universities of Oxford and Cambridge. These 
scholarships are awarded to boys judged to 
possess exceptional personal qualities as well as 
the necessary intellectual ability. The Trust was 
formed after discussions between a group of 
industrialists, members of teaching staffs at 
Oxford and Cambridge and representative head- 
masters. It is sponsored by twelve companies, 
thoroughly representative of British industry, and 
sufficient funds have now been subscribed to 
permit the award each year of not less than 
thirty-four three-year scholarships of £450 a 
year over a period of five years. Sir Walter 
Benton Jones is chairman of the Trust. 

At the outset it was agreed that selection 
should be made by interview, supported by com- 
prehensive reports from candidates’ head- 
masters, and particularly by the evidence of 
written reports submitted by the candidates on 
an “ arduous and exacting task or project which 
they had undertaken.”” It was arranged that all 
applications would first be considered at either 
Oxford or Cambridge, according to the appli- 
cants’ first choice, by a panel drawn from college 
tutors and other senior members of the univer- 
sity, and that their projects would be assessed by 
experts in the particular field covered by each 
project. These panels agreed upon “ short 
lists’ of candidates for final interview by a 
selection committee which comprised, in addition 
to the chairman, Sir Henry Willink, two mem- 
bers from Oxford University, two from Cam- 
bridge and two from industry. Final details of 
the scheme were made available to schools last 
June and, although it was realised that time was 
short, it was decided to make the first awards in 
December. Altogether, 123 applications were 
accepted and from these a short list of fifty-four 
applicants was compiled, all of whom were inter- 
viewed. The selection committee has endeav- 
oured to maintain an extremely rigorous stan- 
dard and has now made awards of nineteen 
scholarships, ten of which are tenable at Oxford 
and nine at Cambridge. These awards are 
subject to the recipients obtaining places at the 
universities ; the majority, it is stated, have 
already succeeded in doing so. 

In announcing the awards, the selection com- 
mittee says it was much impressed both by the 
intellectual standard and the personal qualities 
of the majority of the candidates. Many of the 
“project reports *’ were of considerable merit 
disclosing a high degree of originality and an 
impressive level of attainment in fields which in 
many cases were quite divorced from the candi- 
dates’ principal subjects of study at school. 


Metropolitan Water Board : New 
Works in 1958 


THE ENGINEER customarily publishes in January 
a review of the progress of the Metropolitan 
Water Board’s new works during the previous 
twelve months. On this occasion the review is 
necessarily brief, since only one major work 
was started in 1958, owing to a restriction on 
capital expenditure, and other works in progress 
have already been described. The event of the 
year was, of course, the inauguration of the new 
90 m.g.d. filtration works at Ashford Common 
by the chairman of the Board, R. J. Buckingham, 
Esq., which took place on July 31, 1958. A full 
description of these works was given in THE 
ENGINEER on August 1, last, and an aerial view 
of the works appeared on Plate 8 of our issue of 
January 9. 

102in Raw Water Main from the Thames to 
the Lee Valley.—By the end of the year, Kinnear 
Moodie and Co., Ltd., had completed tunnel 
driving for the third large section of the Thames- 


Lee main and about half the length of the fourth 
and last section. The length of tunnel con- 
structed, including two experimental lengths, 
was 28,700 yards, out of a total length of approxi- 
mately 33,250 yards. William Press and Son, 
Ltd., completed the laying of 3} miles of 54in 
internal diameter steel main in trench from 
Lockwood pumping station to Chingford South 
pumping station, the 4-mile length of 54in steel 
main to High Maynard reservoir, and the 36in 
internal diameter cast iron branches to Lock- 
wood and Banbury reservoirs. A contract was 
let to Turriff Construction Corporation, Ltd., 
for lining the whole length of main in tunnel 
and trench with cement mortar 4in thick, and 
work was started on lining the 54in pumping 
mains. High rates of tunnelling were achieved 
(the tunnel is lined with wedged, unbolted 
concrete blocks) a rate of 360ft in one week 
being recorded by Kinnear Moodie and Co., 
Ltd., which is claimed as a record for soft 
ground tunnelling. Over half-a-mile of lined 
tunnel was built at one face in eight weeks, 
working fifteen eight-hour shifts. 

Walton South Reservoir.—\n THE ENGINEER 
of February 1, 1957, detailed information was 
given of the design and methods of construction 
of the new Walton South reservoir which will 
have a capacity of 4300 million gallons and a 
water area of 317 acres. At the end of the 
second year of the five years’ contract period the 
contractor, W. and C. French, Ltd., had achieved 
his planned programme of work. The cut-off 
trench below ground level was completed and 
work was in progress to bring the whole of the 
compacted clay wall and embankments up to a 
level of approximately 55 O.D. The inlet and 
outlet tunnels, each of 100in internal diameter, 
were driven and lined with wedge block seg- 
ments. 

Augmentation of Supply to the Kent Area. 
The Board’s Kent area covers about 211 square 
miles, its terrain is in general hilly, and the levels 
at which water is required vary from sea level 
on the banks of the Thames to over 800ft on 
the North Downs. A large part of the area is 
residential, the population being some 998,000 
persons and the consumption is rising at a rate 
of approximately half-a-million gallons per day 
per annum. The sources of supply for the area 
are mostly wells sunk in the chalk and greensand 
and although the well supply has been expanded, 
it has been insufficient for many years and Thames 
water had had to be brought into the area in 
increasing quantities until this now accounts for 
nearly 25 per cent of the total supply. Diffi- 
culties have been experienced with the resources 
available to meet demands during the hours of 
peak supply and the Board, in July, 19538, 
approved expenditure of £355,000 for various 
improvements to augment the supply to the 
Kent area. These included the provision of 
additional pumping plant at the well stations at 
Shortlands, Horton Kirby, Lullingstone, North 
Orpington and Sundridge, the sinking of an 
additional borehole at Sundridge, the laying of 
new lengths of mains and connections for the 
improvement of the supply from some of the 
service reservoirs, and the construction of a 
5 m.g. service reservoir at Farningham Hill. 
Tenders have been invited for most of the 
pumping plant and a part has been ordered. A 
contract was let to J. Jarvis and Sons, Ltd., in 
November, for the constraction of the new 
service reservoir which will have mass concrete 
walls and floor and a reinforced concrete roof 
supported on reinforced concrete columns. The 
reservoir will be covered with earth. Site work 
was commenced in December. 

Other Works.—Work continued during the 
year on the reconstruction of Crayford well 
station and the new building was completed to 
the stage required for the installation of the new 
pumping plant. Two electrically-driven sub- 
mersible borehole pumps have been set to work 
in the wells and delivery of two electrically- 
driven vertical spindle surface pumping units is 


expected shortly. In July work was commenced 
on the erection of a new pumping station at 
Bexley and at the end of the year roof trusses 
to the main building had been erected on support- 
ing stanchions and steelwork. Work by direct 
labour was continued on the scheme for the 
reconstruction of the low level slow sand filter 
beds at Hampton works. Other work by direct 
administration included repairing and raising 
the puddle core wall and the embankment of 
Banbury reservoir. During the year, the roofs 
of service reservoirs Nos. 1, 2 and 3 at Nunhead, 
and those at Holtwhites Hill and Norwood were 
made watertight by placing a bitumen membrane 
over the brick barrel arches after stripping the 
soil and clay covering. 

All the works described here are under the 
direction of Mr. H. F. Cronin, the Metropolitan 
Water Board’s chief engineer. The consultants 
for the Thames-Lee tunnel are Sir William 
Halcrow and Partners. 


Microwave Telephony for Railways 


A SCHEME for improving the telephone 
facilities of the North Eastern Region, British 
Railways, by a microwave link between York, 
Darlington and Newcastle has been approved 
in principle by the British Transport Commission. 
Some details of the work carried out so far 
towards establishing the link were given in a 
paper entitled “*‘ Microwave Radio for Trunk 
Telecommunication Networks * presented to the 
Institution of Railway Signal Engineers in 
London on January 14 by Mr. P. W. Hanstock, 
Assistant to Signal Engineer (Telecommunica- 
tions), North Eastern Region. 

It is the policy of the Region to introduce 
subscriber telephone dialling between principal 
centres, and a study was undertaken of traffic 
on the York-—Darlington—Newcastle route to 
decide what capacity would be required to obtain 
calls on an “ on demand ”’ basis by dialling. The 
existing open wire line trunks are rather limited 
in capacity. Trunk calls are booked by the 
operators and connected on a delay basis graded 
according to origin and urgency. On many 
occasions the demand may be so heavy as to 
exceed the capacity of the plant and the 
operators to deal with it, the balance of calls 
being cancelled at the end of the working day. 

Investigation led to the decision to proceed 
with a scheme which would provide 192 channels 
between York and Darlington, and 132 channels 
between Darlington and Newcastle. Compara- 
tive estimates were made for cable and micro- 
wave connections and showed that a microwave 
radio system could be provided at approximately 
half the cost of a cable system. Annual mainten- 
ance and renewal charges were also found to be 
approximately half the annual outlay assessed 
for the cable scheme. Microwaves had the 
further advantages that a twin-path system with 
automatic switching between two channels 
would ensure continuity of service, and that the 
wide bandwidth available would make the 
system suitable for computer circuits and 
industrial television. 

Reconnaissance of the 80-mile route between 
York and Newcastle has resulted in the selection 
of Woolmoor, a hill 830ft above sea level about 
5 miles N.N.E. of Thirsk, as the site of a repeater 
station for the York—Darlington section. The 
site gives “ line-of-sight ’’ conditions with York 
and Darlington and a 150ft tower is proposed 
for the aerial systems. The next aerial tower 
would be at Bank Top station, Darlington, 
where the proposal is to reconstruct part of the 
railway premises to accommodate the micro- 
wave, multiplex and auto-telephone exchange 
equipment. 

On the final stage of the route a repeater station 
site has been found near Ferryhill, from which 
there are line-of-sight conditions at ground level 
to buildings on high ground at Gateshead. In 
order to obtain the necessary clearances along 
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the route, however, 150ft towers would be 
necessary at Ferryhill and on top of the tele- 
communications apparatus room at Newcastle 
Central station. 

At the end of the paper the figure of £276,000 
is quoted as the estimated saving of the micro- 
wave scheme compared with conventional trunk 
cabling, and annual charges are estimated as 
approximately £11,000 lower than those of a 
cabled installation. The author recalls that the 
first permanent railway-operated microwave 
system was installed in the U.S.A. on the Chicago, 
Rock Island and Pacific Railway in 1949-—S0. 
He considers that tropospheric scatter systems 
would have little application on railways, where 
trunk limks are required between centres at 
ranges of between 10 and 200 miles, and his 
paper deals mainly with the quasi-optical or 
line-of-sight method of working. Attention is 
drawn to the possibility of using repeater and 
terminal towers for v.h.f. and u.h.f. radio tele- 
phony with railway road vehicles or moving 
trains, or of renting the facilities offered by these 
towers to other radio users such as municipal 
authorities, road service organisations, and taxi 
firms, thereby improving the economics of a 
microwave scheme. 


Standardisation of Grinding Wheels* 


In 1951 a Committee was formed under the 
auspices of the British Standards Institution, to 
study grinding wheels. Many bodies were 
represented, including the Machine Tool Trades 
Association, the Institute of Production Engin- 
eers and the Abrasive Industries Association, 
and they considered very thoroughly the complex 
question of the standardisation of grinding 
wheels. Eventually, the B.S.620 was produced 
and was widely circulated. Since then many 
copies of the B.S.620 have been sent to the manu- 
facturers of grinding machines and to the users 
of grinding wheels but, unfortunately, the results 
have been disappointing. With one or two 
notable exceptions, there has been little standard- 
isation of sizes. 

The reason is not difficult to find. Grinding 
machines are built to meet particular production 
needs, and speaking in terms of production the 
designer has nothing to gain by selecting one 
size instead of another. A machine equipped 
with a 26in diameter wheel will operate just as 
satisfactorily as one equipped with a 24in 
diameter wheel allowing for the necessary differ- 
ences in spindle speeds, &c. There is no obvious 
reason for specifying one particular diameter or 
arbor hole size, and therefore there is little 
incentive towards standardisation from the grind- 
ing machine manufacturer’s point of view. As a 
matter of fact, initially the reverse is the case 
because the changing of sizes involves new draw- 
ings and maybe basic changes in wheel heads, 
pulleys, &c. Moreover, to the buyer of the 
machine the alterations made in the interests of 
standardisation can well appear to him to be 
** non-standardisation ” in so far as it may result 
in wheels of different sizes being bought and 
stocked for use on machines of the same make 
and of similar design. 

Nevertheless, there are long-term advantages 
to be gained from the standardisation of wheel 
sizes, some of which are worthy of mention. The 
standardisation of grinding wheels will result in 
the user being able to order a smaller range of 
sizes. If on the shop floor there are five machines 
doing the same work but all using wheels of 
slightly varying sizes, it is obvious how much 
more convenient jt would be if only one size of 
wheel is bought and stocked for the five machines. 
This reduction in the number of sizes of wheels 
will save space and simplify the recording and 
requisition of grinding wheels for storekeepers 
throughout the country. Standardisation of 
wheels means reducing to a minimum the 
number of flanges or plates, which could repre- 
sent a considerable saving in certain industries. 
Very often a factory has an urgent call for 
grinding wheels, and the manufacturer has the 
ever-increasing problem of endeavouring to 
keep in stock all the different shapes and sizes of 
wheels which may be required from day to day. 
Without standardisation, this problem becomes 
progressively more difficult. On the other hand, 


* Communicated by the Abrasive Industries Association 
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if the users of grinding wheels can be persuaded 
to adopt standardisation wherever possible, they 
will find that it will be that much more easy to 
obtain their wheels “ off the shelf.”” 

Because grinding machines are exported from 
many countries to all parts of the world, the 
interest in the standardisation of grinding wheel 
sizes is indeed world-wide. As such, it is in the 
interests of every grinding wheel consumer that 
this subject should be brought forward once 
again. 


Development Scheme at the P.L.A.’s 
Royal Docks 


Work has now started on the development of 
No. 4 Berth, South Side, at the Port of London 
Authority’s Royal Victoria Dock. The Authority 
states that this development will be on the most 
modern lines to allow the maximum use of 
mechanical handling equipment. 

To the north of the berth an existing tongue of 
land will be dredged away. The berth itself will 
be extended eastwards by 80ft to a length of 
1150ft and at its eastern end a new steel-sheet- 
piled quay will extend northwards some 400ft 
to connect with the Connaught Road passage. 
The whole of the area will be dredged to a depth 
of 31ft below impounded water level. 

A transit shed 700ft long by 200ft wide by 
20ft clear height will be built ; it will have twenty- 
five sliding doors, each 20ft square. This shed 
will be approximately twice the size of a normal 
transit shed to enable cargoes from two vessels 
to be dealt with at the same time. The existing 
quay crane track will be extended by 700ft to 
cover the length of two normal berths and the 
entire quay will be resurfaced with reinforced 
concrete. The transit shed, which will be the 
largest in the Port of London, will have a roof 
of welded tubular steel, giving a clear span of 
200ft. It will be clad with aluminium alloy 
sheeting. On three sides of the shed a 20ft 
loading bank will be provided and at each gable 
end a covered loading area 150ft wide by SOft 
deep, with a head room of over 30ft, to enable 
mobile cranes to load and discharge vehicles 
under cover. 

There will be adequate road and rail access to 
serve the berth, large open storage areas, railway 
sidings, an office block and various ancillary 
buildings. The berth will be used by vessels of 
the United States Lines with whom the Port of 
London Authority has concluded an agreement. 
The clear floor area of 140,000 square feet will 
suit the use of mechanical handling equipment 
and container traffic, which the United States 
Lines has under consideration. 

The berth is expected to be fully completed in 
the early part of 1960. The estimated cost of the 
work is over £600,000 ; in addition, four 5-ton 
and three 3-ton quay cranes of 80ft radius will 
be installed. The Port of London Authority’s 
chief engineer, Mr. G. A. Wilson, is responsible 
for the scheme. The main contractors are : 
Foundations, floors and roadways, Higgs and 
Hill, Ltd.; cranes, Stothert and Pitt, Ltd.; shed 
superstructure, Tubewrights, Ltd.; extension of 
quay, John Mowlem and Co., Ltd. 


Radiation Monitoring Equipment for 
Field Use 


Two new instruments for monitoring radio- 
activity are being made by Elliott Brothers 
(London), Ltd., Century Works, London, S.E.13. 
One is a ground contamination monitor and the 
other is a beta-gamma field monitoring system. 

The ground contamination monitor was 
originally developed (type 1382A) for the United 
Kingdom Atomic Energy Research Establish- 
ment, Harwell, and the version now commercially 
available is designated type ND21I. It is a 
recording instrument designed for continuous 
monitoring of radiation levels on the ground and 
the two detectors, halogen-quenched  geiger 
tubes, are mounted close together under a light- 
alloy cowling. One tube is screened from beta 
activity but detects gamma activity from all 
directions, the weather shield offering virtually 
no screening to this radiation. The second tube 
responds to beta activity in addition but, because 
in this instance the weather shield provides effec- 
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tive screening, it covers ground radiation only. 
Separate five-figure drum counters indicate the 
total counts due to gamma only and gamma 

ground beta. For the latter, count rate also is 
recorded continuously on a seven-day circular 
chart, scaled logarithmically from 3 to 300 counts 
per second and using “ Teledeltos”’ electro- 
sensitive paper. An auxiliary marking on the 
periphery of the chart indicates the total count, 
giving a permanent record in addition to the 
drum counter indication. 

The recorder and electrical circuits are mounted 
in a light alloy casting from which an extension 
arm carries the geiger tubes clear of the main 
unit. A cold-cathode ratemeter is used with a 
linear magnetic amplifier to provide sufficient 
current to operate the recorder. The range of 
count rate extends from that corresponding to 
natural background to two decades above this. 





Weatherproof detector unit of beta-gamma_ field 
monitoring system. Twelve similar field stations 
can be monitored on a central multipoint recorder 


The beta-gamma field monitoring system 
consists of weatherproof detector units which 
feed into a central multipoint recorder. Each 
field unit (illustrated here) can be located 
up to 2000m from the central station, and 
provides signals of the local beta+ gamma 
activity. An aluminium casting forms a protec- 


tive cowl for a geiger tube detector and is so 
shaped that a known ground area is monitored. 
This casting also houses the “ transistorised ”’ 
amplifier, a local ratemeter and a 24in moving 
coil instrument giving visible indication of local 
count rate. A rigid tubular member supports the 
head from a heavy cast base, which can be bolted 
to any suitable foundation. The equipment is 
designed to be weatherproof and to opérate 
without routine maintenance. 

The detecting element is either an all-metal 
gamma counter or a thin walled beta+ gamma 
counter. Pulses from the counter are amplified 
by transistor circuits and transmitted by coaxial 
cable to the central recording station. Power 
supply of 200mW to each field station is at 12V 
d.c. carried by the common signal cable ; this 
supply is provided from the central recorder, 
but e.h.t. supply for each counter is generated in 
the individuai heads, with the result that failure 
of one supply does not render all monitors 
inoperative. 

The multipoint recorder is a Bristol “* Dyna- 
master ”’ instrument on which a record of up to 
twelve field stations is displayed in multicolour 
dot form on an Ilin roll chart. Each remote 
detector is scanned in turn by the switch mechan- 
ism at an interval of thirty or sixty seconds per 
unit. The recorder is provided with its own “tran- 
sistorised *’ ratemeter, which is connected to the 
balancing amplifier and, in turn, to each signal 
input. Alarm contacts can be provided to give 
warning of high or low level signals and the 
settings are adjustable over 100 per cent of the 
recorder range. 

The indicated counting rate is on a logarithmic 
scale, 1 to 200 counts per second. The rate- 
meter time constant is twenty seconds at one 
count per second falling to one second at 200 
counts per second. A characteristic impedance 
is specified for the 2000m length of coaxial 
cable. The total weight of the detector equip- 
ment is 70 Ib. 
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Optical Monitoring of Feed Water 
Contamination 


WE illustrate an optical comparator for 
detecting the contamination of liquids. It is the 
up-to-date version of an instrument developed 
by Electro-Methods, Ltd., Caxton Way, Steven- 
age, Herts, in conjunction with the Sunbury 
Research Station of the Anglo-Iranian Oil 
Company. The primary purpose of the instru- 
ment is the continuous supervision of the boiler 
feed water in an oil cargo tanker or power 
stavion. 

Since the detrimental effect of even a very 
small leakage of oil is cumulative, the instrument 
is made sensitive to very small contaminations 
and an impurity of one part per million is stated 
to be detectable. 

The instrument is built in a metal box having 
two compartments. The top compartment 





Optical comparator for monitoring the contamination 
of boiler feed water. It can detect oil in water, 1 part 
in 1,000,000 


contains the optical unit, comprising two 
cylindrical chambers, terminated with fused 
silica windows in each end, together with a 
light source, reflecting mirrors and photo cells. 
Two light beams derived from a common source 
are reflected by a system of spherical mirrors 
and are focused on two vacuum type photo cells 
arranged in a ratio bridge circuit. The supply to 
the bridge is stabilised and the bridge temperature 
is compensated. One of the liquid chambers is 
supplied with a reference solution, while through 
the other chamber the supervised liquid is passed 
continuously. The minute globules of oil 
suspended in the condensate scatter the light 
beam and produce sufficient unbalance of a 
photo-sensitive bridge to operate the instrument. 

Thus, the bridge compares the two light beams 
derived from a common light source passing 
through the media. Inequalities caused by differ- 
ence in light absorption or scattering in the test 
sample change the conductivity of the corres- 
ponding cell and give an output from the bridge 
which is amplified by a magnetic amplifier con- 
tained in the subsidiary circuitry in the bottom 
compartment. 

The meter is calibrated in percentage full-scale 
deflection and the instrument is preset to operate 
the relay when the current in the signal winding 


General Specification of 801A Optical Comparator 


Housing ... 16 s.w.g. steel plate 

Weight 1221b(55°5 kg) 

Maximum sensitivity With oil content in water of 

: 1,000,000 monitoring 

meter reads 50 per cent f.s.d 

Alarm circuit operates and 
clears within margins of 50 
per cent and 46 per cent 
meter reading 

Better than | per cenit 

Within 2 per cent of monitoring 
meter f.s.d. after one hour 
warming-ur period 

6V. 5A at 50 c/s 

SA at 250V, 50 c/s 

80 deg. Cent. 

5 ib per square inch 


Alarm accuracy 


Zero setting accuracy 
Zero stability 


Alarm socket output 

Solenoid valve socket output 

Maximum flow temperature 

Maximum flow pressure 

Maximum ambient tempera- 
ture ons hee 


50 deg. Cent. 
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of the magnetic amplifier reaches half full scale 
deflection. Thus, the percentage indication of 
the meter is arbitrary. The instrument is cali- 
brated by passing through the test chamber 
samples of water with a known oil content and 
adjusting the gain of the amplifier to give the 
desired response. 

By making the time constant of the magnetic 
amplifier long enough, the instrument has been 
made insensitive to momentary disturbances. 
such as transient turbulence or the passage of 
small air bubbles. Failure of the light source 
(which is totally enclosed) is indicated by a tell- 
tale light actuated by an instrument relay con- 
nected in series with the light source filament. 

A recorder or remote indicator can be sub- 
stituted for the meter normally supplied. Possible 
applications, apart from boiler feed water 
contamination, are the colour supervision of 
chemical distillates or, with suitable modifica- 
tions to the instrument, the monitoring of gas 
streams. 


Low-kV Mobile Industrial X-Ray Set 


THE low-kV mobile X-ray unit “* TF1603,” 
illustrated here, is a recent addition to the range 
of industrial X-ray equipment manufactured by 
Marconi Instruments, Ltd., St. Albans. This 
unit is designed for radiography in the range 
6kV to SOkV, ImA to 15mA. Both the control 
unit and the tubehead are detachable from the 
main unit, and an extension lead is supplied with 
the equipment so that the control may be 
operated at a safe distance from the tubehead. 
The tube has a grounded anode, with an effective 
focal spot size of 1-Smm square, and is par- 
ticularly suitable for use in research for such 
procedures as microradiography, historadio- 
graphy, and the radiography of small animals, 
&e. 

The complete unit consists of a mobile stand 
on which are mounted a control unit, h.t. 
generator, adjustable tube mounting, h.t. cables, 


water hoses, water flow switch, and a shockproof 


X-ray tube. The base of the unit carries a plinth 
for mounting the control unit and a vertical 
column and tube arm for mounting the tubehead. 

Vertical movement of the X-ray tube carriage 
allows floor-to-target distances between 16in 
and 70in. The tubehead can be rotated through 
360 deg. about its long and short axes, thereby 
allowing the beam to be directed at any angle. 


7 





Low-kV mobile industrial X-ray equipment 


Mechanical locks are provided for both move- 
ments. The carriage itself, which contains a 
rack and pinion mechanism operated by a hand 
crank, is self-locking, and there are no cables or 
counterweights. 

Inside the plinth is the h.t. generator, which 
incorporates a vacuum-oil-impregnated h.t. trans- 
former and X-ray tube filament transformer, 
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together with a 62-5kV standard pattern h.t 
socket. Connection between the unit and the 
tubehead is by an 8ft cable. The X-ray tube 
insert. can be operated at S5O0kVp (self-rectified) 
and 20mA. A compensating circuit overcomes 
the space charge effect in the tube and, in con- 
junction with the mA “ Fine Adjust’ control, 
enables a constant current to be obtained over 
the whole kV range. 

To give fine radiographic detail an effective 
focal spot size of 1- 5mm square has been selected. 
A choice of tungsten, molybdenum or copper 
targets is offered. Oil insulation is used: to 
facilitate operation of the X-ray tubehead under 
severe conditions of dust and moisture. Water 
cooling is incorporated and a pair of hoses, 10ft 
in length, is supplied. 

The control unit includes an auto-transformer, 
space charge compensation transformer, exposure 
contactors, &c., and a static voltage stabiliser for 
stabilisation of tube filament voltage and, there- 
fore, the current. Various timers are available. 


Butt Welder 


WE illustrate a pedal-operated butt welder, 
with a nominal output of 3kVA, now made by 
Meritus (Barnet), Ltd., Barnet, Herts, and which 
has a designed maximum continuous capacity 
for welding from 14 S.W.G. to jin diameter 





3kVA pedal-operated butt welder 


steel rod, and an intermittent capacity for 
welding jin diameter steel rod. With this 
machine the complete welding cycle, including 
the clamping of workpieces, is carried out by one 
stroke of the pedal. 

The output of the transformer is controlled by 
a four-position snap-action tapping switch, and 
the duration of welding current is controlled by 
an electrically energised contactor operating in 
conjunction with a limit switch. An adjustable 
spring load working in conjunction with the 
pedal applies the welding pressure, and the 
clamps are adjustable to suit the size and class 
of work. When high carbon steels are being 
welded they can be annealed before removal 
from the machine if required, and for this pur- 
pose a separate push-button switch is provided. 


Diamond Jubilee Exhibition 


To celebrate the sixtieth anniversary of its 
formation, The Villiers Engineering Company, 
Ltd., held a three-day exhibition in London 
last week. The equipment shown effectively 
demonstrated the numerous applications of the 
company’s engines, It is interesting to recall that 
when the company was formed in 1898, it was 
registered as The Villiers Cycle Component 
Company, its sole function being to manufacture, 
at a small factory in Villiers Street, Wolverhamp- 
ton, pedals for Sunbeam bicycles. A few years 
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later, the company turned to the manufacture 
of bicycle freewheels. In 1912, however, the 
conclusion was reached that there was a market 
for a proprietary engine and in the following 
year the first Villiers engine was produced ; it 
was a four-stroke of 350 c.c. capacity with an 
integral two-speed gearbox, a friction clutch, an 
overhead inlet valve and a side exhaust valve. 
But that engine, it is said, was condemned by 
British motor-cycle manufacturers as being “ too 
advanced”’ and it never went into serious produc- 
tion. Nevertheless, the company was not 
deterred and production was started, in 1913, 
of the first Villiers two-stroke engine. In the 
succeeding forty-five years, The Villiers Engineer- 
ing Company, Ltd., has produced more than 
2,500,000 two-stroke and four-stroke engines, 
the versatility of which is emphasised by the 
variety of the equipment included in the diamond 
jubilee exhibition and powered by one or other 
of the company’s current engine models. The 
exhibition included also examples of the engines 
made by J. A. Prestwich Industries, Ltd., which 
became a member of the Villiers group of com- 
panies in 1957 


Carrier Telephony Channel Equipment 


STANDARD TELEPHONES AND CABLES, Ltd., 
has applied its “ Simplified Transmission Appa- 
ratus Construction’ technique to an all-tran- 
sistor channel equipment for carrier telephony. 
Used with standard 4 kc/s spaced carrier supplies, 
the equipment translates twelve speech circuits 
into the 60 to 108 kce/s basic group recommended 
by the C.C.LT.T. for multi-channel carrier 
systems, using the single sideband suppressed 
carrier method. Crystal filters provide full 
C.C.LT. channel performance with a single 
stage of modulation. 

The form of construction has been developed 
to take full advantage of technical advances in 
transmission equipment, such as the fact that 
the present apparatus has an overall space 
requirement of approximately half that of pre- 
vious equipments, while power consumption 
(and consequent heat dissipation) are reduced to 
one-tenth. It has therefore become desirable to 
base installations on a mechanical unit smaller 
in size than the present rackside, and correspond- 
ing to the functional electrical “ blocks’? with 
which systems are built. Furthermore, the 
possibility of greater compactness, resulting from 
the low power dissipation of transistor circuits 
and the approach of automatic production tech- 
niques, calls for a mechanical practice of a 
fundamentally new type. Consequently, the 
mechanical construction of S.T.C. channel 
equipment is based on the interpretation of the 
functional electrical units into independent 
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mechanical units called sub-racks. The twelve- 
channel group is constructed as one sub-rack 
comprising two shelves fixed to supports, and 
each carrying six plug-in channel equipment 
units. Associated equipment, such as that for 
power supplies, is built as separate sub-racks 
A simple framework, assembled in the station, 
is used to support the sub-racks, which can be 
arranged on the framework in a combination 
best suited to the needs of each installation. 

The channel equipment units are designed to 
include either single-frequency or one v.f. inband 
signalling equipment. Where external signalling 
equipment is to be used they may also be supplied 
without signalling. Provision is made for inject- 
ing the C.C.IL.T.T. recommended group reference 
pilots. The power supply required by a twelve- 
circuit group is 12W at 20+-1V. Power units for 
feeding a number of groups are available. 


Control System Analyser 


By the addition of a newly-designed phase- 
sensitive voltmeter to the Short low-frequency 
decade oscillator, the Precision Engineering 
Division at Castlereagh, Belfast, of Short Brothers 
and Harland, Ltd., has developed an analyser 
for the investigation and development of servo- 
systems which is stated to overcome certain 
problems inherent in the use of existing com- 
mercial equipment for this purpose. Two of the 
requirements are the rejection of harmonics 
produced by the non-linear elements present in 
most control systems, and immunisation of the 
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meter from the effects of the appreciable d.c. 
bias contained in the output of many control 
system components. The instrument, therefore, 
evaluates the Fourier expression for the in-phase 
and quadrature components of the fundamental 
in the waveform under test. For the funda- 
mental the components are : 





(Left) A station-frame fully equipped with channel sub-racks on both sides. 


(Right) Method of mounting 


components in the equipment units of which the channel sub-racks are composed 
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To allow integration with respect to time, these 
are converted to : 
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69) 
== — cos ot F(t )dt. 
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Here F(t) represents the waveform at the 
output of the system under test. Thus, to obtain 
the in-phase component, the output waveform is 
multiplied by the reference voltage, sin wf, and 
the product obtained is integrated over a time 7 
equal to the period of one cycle. The integral is 
then multiplied by the scaling factor w/z. 

The integration time is governed by the relay 
shown in the block diagram, which itself is 
controlled by the timing unit fed from the 
reference signal. This circuit is arranged to 
energise the relay for exactly one cycle. At the 
end of this period the relay opens and the stored 
integral voltage is displayed as a steady deflection 
for a long period, so facilitating the taking of 
readings compared with the use of normal 

commercial meters hav- 
RES ing a rapid response, 
ESET . = . 
the pointers of which 
fr (t)SIN @edt Move continuously at 
aA the lower frequencies. 
PHASE-SENSITIVE The scaling factor 
g TMETER «/~ depends on the fre- 
quency under investi- 
gation and is set by 
switches controlling the 
integrator time constant. 
Housing the oscillator 
and voltmeter in two 
separate cabinets would 
therefore require the 


CONTROL setting of two sets of 
frequency controls. For 
analyser this and other reasons, 


it was decided that the 
oscillator and voltmeter should both be fitted 
in a single cabinet, as shown in the illustra- 
tion, with a separate cabinet containing the 
power supply units. 
Printed circuit plug-in techniques are used in 
the instrument. Oscillator frequency range is 
from 0-01 c/s to 109 c/s with an accuracy of 








Complete analyser, comprising oscillator and volt- 
meter cabinet on top and power unit below 

2 per cent, and the setting required is obtained 

by means of decade switches. The output from 

the attenuator is variable from OV to 20V peak 

and has a harmonic content of less than 0-5 per 

cent. Direct output is 20V peak at I1SmA 
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maximum, with a d.c. component of less than 
100 microvolts (this being correspondingly less 
on attenuator output). Additional outputs are 
positive or negative ramp voltage (20V maximum 
at 15mA) and step voltage (20V at SmA maxi- 
mum). 

The phase-sensitive voltmeter covers 0 to 
150V in eight ranges on a centre-zero meter, with 
a lowest range of 50mV full scale. Harmonic 
rejection is better than 40 db on all ranges and 
direct current is completely rejected provided 
the sum of signal and d.c. voltages does not exceed 
the full-scale reading. 


V.H.F. Welder for Plastics 


THERE has been recently a general trend 
towards the use of higher frequencies for induc- 
tion and dielectric heating, partly in order to 
reduce interference with television. Other 
advantages may be gained at the same time, such 








** Acme No. 2” plastics welder, shown fitted with 
standard platen measuring 20in wide by 14in deep 


as reduction of liability to flash. A new plastics 
welding machine, the ** Acme No. 2,”’ marketed 
by H.F. Industrial Services, Ltd., 317-319, High 
Road, Wood Green, London, N.22, operates at a 
minimum frequency of 73 Mc/s and so is well 
clear of the nearest B.B.C. television frequency 
of 66:75 Mc/s. The machine frequency makes 
it suitable for the welding of cellulose acetate 
and other rigid or un- 
plasticised materials. To 
demonstrate the freedom 
from flash, the machine 
was shown last week 
welding p.v.c. with the 
work under a film of 
champagne from the 
bottle which had been 
burst at the inaugural 
ceremony. In less spec- 
ialised circumstances the 
same immunity enables it 
to be used for welding 
liquid-filled containers 
without risk of flash if 
bursts occur. It is also 
possible to carry out 
numerous jobs with one 
tool, since overhang is 
immaterial and the tool 
need not be “ tailor- 
made ”’ for the work in 
hand. By replacing the 
welding tool with an 
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electrically heated knife, the machine can be used 
with the r.f. side switched off, but retaining process 
timer control, for hot creasing of cellulose ace- 
tate and similar plastics. A built-in mains filter 
isolates the mains from r.f. when both radio- 
frequency and miains-frequency heating are in 
use for appliqué work. 

The machine is operated by a foot pedal which, 
through a mechanical beam system, applies to 
the work a pressure variable over the range from 
zero to more than 250 lb per square inch. A 
small control within reach of the operator enables 
the r.f. power used to be adjusted according to 
the work in hand, and is set so that the power 
meter does not exceed a certain limiting reading. 
If the setting is increased so that this value is 
exceeded, the main contactor trips out, and then 
resets automatically. Economy in operation 
can be achieved by reducing the power setting 
after the machine has warmed up. Also on the 
panel facing the operator are a Chamberlain 
and Hookham process timer and a counter, the 
latter operating only when the correct time for a 
weld has been measured off by the timer. By 
designing the main portion of the machine with 
a completely flush front at the point where the 
platen is attached, alternative platens or special 
parts can be fitted easily according to the type of 
work being carried out, or the machine can be 
incorporated into existing or future schemes of 
automatic production. The whole machine is 
of machine tool construction, with self-lubricating 
bearings and ground cast steel vee-slide. 

Power supply is taken through selenium 
rectifiers in the interests of long working life, the 
only valve in the unit being the oscillator. The 
machine is rated at 800W, but the maker claims 
that the frequency used makes it comparable in 
performance with machines of up to 1:2kW 
operating in a lower range. 


Level Control and Indication 


A NEW Capacitance-operated level control and 
indication equipment developed by Lancashire 
Dynamo Electronic Products, Ltd., Rugeley, 
Staffs, uses the change in capacitance to earth 
at a probe or similar electrode to control a 
transistor oscillator. There are two forms of the 
equipment, known as “ T.L.C.1 ”’ (single-level) 
and “ T.L.C.2 ” (multi-level), and two modes of 
operation, depending on the type of probe 
head unit. 

With the high level probe head unit, oscillation 
occurs when the probe is clear of the material 
and under these conditions the relay in the 
control unit is energised. When the material 
reaches the level of the probe, the change in 
capacitance causes the oscillation to be reduced 
and finally cease. The reduced amplitude of 
oscillation is detected by a further transistor 
circuit which, in turn, releases the control relay. 

With the low level probe head unit, the system 
operates in reverse, the relay in the control unit 
being energised when the probe is completely 
immersed. Either mode of operation may be 
used, according to the form of control required, 
and both have fail-safe characteristics. Multi- 
level indications may be given by installing a 





Control unit, normal-duty probe, and probe head having level detector circuits 
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single “T.L.C.2” unit, or “T.L.C.2" and 
“ T.L.C.1” units in combinations according to 
the number of level indications required. It is 


recommended that the units which register 
minimum and maximum safe levels should be 
operated on an independently fused or entirely 
independent power supply. Stability of supply 
is of the first importance in the accurate func- 
tioning of the system, and it is for this reason 
that not more than two channels are handled by a 
single control unit. 

A common probe head unit will accept any 
of a number of probes designed to cover a 
maximum variety of industrial applications. This 
unit houses the complete level detector circuit 
and can be mounted any distance away from the 
control unit with only three interconnecting 
wires. The level detector is built up with printed 
circuit units which can be dropped into the 
diecast exterior casing of the probe head 
when servicing or replacement are undertaken. 
A single point contact is made at the probe end 
of the circuit by means of a spring-loaded device 
forming part of the probe head. 

All external wiring from the probe head to 
the control unit is at a potential to earth of 
12V dc. or less. The unit requires a power 
supply of 200V/250V on 110V single-phase a.c., 
50 c/s or 60 c/s, and imposes a load of approxi- 
mately 30VA. The equipment is substantially 
independent of normal mains supply fluctuations, 
variations in the differential operating capacitance 
being not more than -+-0-°8 picafarad for mains 
voltage fluctuation of 15 per cent from the 
nominal. 


Two-Rate Watt-Hour Meter 


TO meet requirements arising from the 
extended granting of off-peak tariffs to electricity 
consumers by the Area Boards, Ferranti, Ltd., 
Hollinwood, Lancs, has designed a single-phase 
a.c. watt-hour meter incorporating two-rate 
registers. The meter is a development of the 





Watt-hour meter with normal and low rate registers, 
operating under internal or external time switch 
control 


company’s “ FM ” type and its design includes 
the use of roller dials and light alloy tech- 
niques of construction. 

A changeover system, which can be controlled 
either by an internal timing device or e«ternal 
time switch, brings the required registering train 
into gear with the meter spindle. When an 
external switch is used for this purpose, a solenoid 
operates an armature which changes the gearing 
between the meter element and the differential. 
Accuracy of the meter is unaffected whether it 
is registering on the normal or the low rate, and 
is within B.S.S. limits over a range of 60 : 1. 
The meter weighs approximately 6 Ib 5 oz. Its 
overall dimensions are: height 9-15in: width 
5-75in ; projection 5-25in. 
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Ihe Coal Board’s Finances 


The National Coal Board's statistical 
statement for the third quarter of 1958 
records an estimated deficit of £12,505,033. 
The third quarter’s results, of course, are 
affected by the holiday season. In _ this 
quarter, the quantity of coal ** disposable 
commercially *’ was 40,237,795 tons, and the 
total costs of the Board’s mining operations 
amounted to £185,137,150. The total pro- 
ceeds came to £178,600,117, so that there 
was a loss of £6,537,033 before making any 
allowance for interest charges. There was a 
profit of £2,195,000 on opencast working, 
but a loss, estimated at £486,000, on the 
Board’s ancillary undertakings. The sum 
allowed for interest payable to the Minister 
of Power is £7,951 ,000. 

The statement includes details of the 
average earnings of mineworkers during the 
quarter. Cash earnings, together with the 
value of allowances in kind, averaged £13 5s. 
a week for all workers, £15 2s. Id. a week for 
face workers, and £10 17s. 9d. for surface 
workers. 


Prices and Production 


The chairman of Barclays Bank, Ltd., 
Mr. Anthony Tuke, has issued his annual 
statement this week. It reviews the economic 


events of the past year and comments, among . 


other matters, on the effect of the lower prices 
of various imported raw materials. Mr. Tuke 
suggests that the internal effect of last year’s 
fall in prices consisted largely in a change of 
outlook. There was, he says, a cessation of 
the hoarding not only of stocks, but also of 
labour. Its reaction was accentuated by the 
fact that a slight reduction in demand fell 
at a time when industrial capacity had been 
increased as a result of extensions to plant 
undertaken two or three years earlier. 

But, Mr. Tuke observes, it is regrettable 
that the substantial fall in raw material prices 
has had no more marked effect on retail 
prices than to hold them steady. No one, 
he says, wants to reduce the selling price of 
his goods before he is obliged and 1958 has 
seen another round of wage increases which 
have not been sufficiently justified either by 
increased production or increased prices. 
All that can be said is that the percentages 
were lower than in previous years ; but the 
country cannot go on paying higher and 
higher wages for the same work without a 
return of inflation. Furthermore, the state- 
ment goes on, if the elimination of inflation 
has been caused by the downward trend of 
raw material prices, caused in its turn by 
over-production due to world-wide inflation, 
then an eventual resumption of an upward 
trend is liable to bring about a return of 
inflation in this country, because other 
elements, such as high Government expendi- 
ture and wage increases, are still present. 

Mr. Tuke adds that now the pendulum 
has swung towards deflation, it has become 
necessary that the monetary and fisca] policy 
of recent years should be put into reverse in 
order to prevent it from swinging too far. 
This, Mr. Tuke comments, is rightly the 
present policy of the Government. But, he 
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warns, there may be a risk of too much 
emphasis being laid in some quarters on 
directly encouraging the extension of indus- 
trial capacity as a means of bringing it about. 
The volume of production is, no doubt, the 
best measure of the general prosperity of 
industry ; but, Mr. Tuke asks, can an indus- 
trialist be expected to increase his plant, 
and, therefore, his productive capacity, if he 
is already finding it difficult to sell his present 
production? Was it not better to begin as 
the Government did by stimulating demand 
at home and abroad ; abroad by encouraging 
overseas loans and at home by relaxing 
restrictions on credit and perhaps by reducing 
taxation ? If demand increases, Mr. Tuke 
asserts, increased production will take care 
of itself without the adventitious aid of initial 
allowances or other fiscal devices. Indeed, 
he asks, is not the recent rather rapid rise in 
unemployment probably due, at least in part, 
to the fact that the nation’s productive 


capacity has been increased faster than 
demand, as a result of inflation ? 
Employment and Unemployment 
[he Ministry of Labour's latest 


monthly report on employment in Great 
Britain says that, during November last, 
there was a drop of 35,000 in the number of 
people engaged in civil occupations, bringing 
the total at the end of the month to 
23,043,000, compared with 23,287,000 a year 
earlier. The changes in November, the 
Ministry suggests, showed the customary 
seasonal trend, a decline in the number of 
people employed in agriculture being offset 
by an increase in the number engaged in the 
distributive trades. In the manufacturing 
industries, there was an overall decline of 
16,000 in the number employed, the total at 
the end of November being 9,088,000, com- 
pared with 9,355,000 a year earlier. In the 
engineering, metal goods and precision 
instruments manufacturing group, the labour 
force dropped during November by 2000 to 
a figure of 2,776,000, compared with 2,856,000 
a year earlier. In other industries and 
services, there was an addition of 3000 to the 
number employed in building and contract- 
ing, bringing the total under that heading to 
1,500,000 

There were 532,000 people registered as 
out of work in Great Britain on December 8, 
of whom 480,000 were described as wholly 
unemployed and 52,000 were temporarily 
stopped. Between November 17 and Dec- 
ember 8, unemployment fell by 4000, and 
expressed as a proportion of the estimated 
number of employees, unemployment was 
2-4 per cent in December, the same as in 
November. In the three-week period ended 
December 3, the employment exchanges filled 
82,000 vacancies, the number of vacancies 
notified, but remaining unfilled on that date, 
being 163,000. That was 3000 more than in 
November. 


Mutual Confidence in Industry 


In a statement which accompanies 
the annual report of Martins Bank, Ltd., the 
chairman, Sir A. Harold Bibby, deplores 
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the fact that last year was another period 
which was marred by unofficial strikes or 
inter-union quarrels over demarcation of 
work. With new techniques, he says, changes 
are inevitable if industry is to keep up to date 
and competitive. Both sides of industry, 
Sir Harold comments, have not yet acquired 
the belief that the welfare of employers and 
employed is wrapped up in the prosperity 
of their industry. Generally in industry, 
unless adequate profits are made, there is 
no money available for new tools or even 
for modernising old ones and, ultimately, 
the ability to pay salaries and wages will be 
endangered. In some quarters, the statement 
continues, dividends are often considered 
almost shameful, but, unless they are on a 
level to attract new capital, industry will 
be prevented from expansion. 

The British workman, Sir Harold acknow- 
ledges, is inherently sound and logical in 
his thinking, if the position is put squarely 
before him, provided that by good relations 
and close contact with the management he 
can be satisfied that no one is trying to trap 
him with fair words. This mutual confidence, 
Sir Harold adds, cannot be built up over- 
night ; it can only come from trust engen- 
dered by experience over a considerable time. 
It is surely worth while, he says, for both 
employers and employed to make a con- 
certed effort to be in very much closer contact 
so that an atmosphere can be built up in 
which mutual trust and understanding can 
prosper. Each industry and each business 
would have to work out its own particular 
methods and form of approach, but, where 
this was done seriously and successfully, 
without doubt the time spent would bring 
happiness and prosperity where otherwise 
there might well be mistrust and strife. 


Electrical Accidents 


According to Electrical Accidents and 
Their Causes, published recently by H.M. 
Stationery Office, price 5s., the total number 
of electrical accidents reported during 1957, 
under the Factories Acts, was 687, of which 
thirty-two were fatal, and 160 resulted in 
welders’ conjunctivitis or eye-flash. Figures 
given in this report show that although there 
has been a sixfold increase in the industrial 
use of electricity between 1930 and 1957, the 
number of accidents reported has not quite 
doubled. Apart from the war years, when, 
for obvious reasons, there was a sharp rise, 
most of the increase in accidents occurred 
between 1930 and 1940. In fact, the total 
of 687 accidents in 1957 was the lowest since 
the beginning of the war. As usual, many 
of the accidents in 1957 involved the use of 
portable or transportable equipment. Port- 
able electric tools or machines accounted for 
fifty-nine accidents, including nine fatalities. 
Accidents attributable to electric shock 
totalled 291, of which thirty were fatal. 
The report comments that in fourteen of 
the cases that proved fatal artificial respira- 
tion was broken off after periods varying 
from a few minutes to half an hour instead 
of being maintained for hours, if necessary, 
as is recommended. The value of training 
in artificial respiration is stressed. 
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Diesel-Hydraulic Shunting 
Locomotive 


E have received particulars of the model 

* LDH380™ diesel-hydraulic shunting loco- 
motive made by Simmering-Graz-Pauker A.G. 
(S.G.P.), Vienna XI, Simmeringer Hauptstrasse 
38-40. This is a three-axle Cy engine of 380 h.p. 
for medium to heavy service on standard or 
broad gauge. Its weight amounts to 48 tonnes, 
the starting pull to 14,400 kg, and the maximum 
speed to 25km per hour. On a gradient of 
5 per cent it can pull a train of 1300 tonnes at a 
speed of Skm per hour, and the smallest negoti- 
able track radius is 80m. Our accompanying 
illustrations show an external view and the 
internal Jayout. As power unit, the model 
“$ 12” diesel engine is employed, which is a 
water-cooled, four-stroke, vee twelve-cylinder 
design with precombustion chamber. Bore and 
stroke are, respectively, 160mm and 190mm, and 
the output (to U.I.C. standard 623) is 380 h.p. 
at 1350 r.p.m. Fuel consumption is quoted as 


185 grammes per horsepower per hour at full load, 
with a minimum consumption at about 90 per 
cent full load amounting to some 175 grammes 


per horsepower per hour, and oil consumption is 
said to be about 3 grammes per horsepower per 
hour at full load. 

Power is transmitted by means of a Voith 
torque converter and cardan shafts to the axle 
gearboxes at the two outer axles, with the centre 
axle driven by connecting rods. 

The wheels are of cast steel, with shrunk-on 
special steel tyres secured by retaining rings, 
and are press-fitted to the solid steel axles. The 
crank discs are in the form of counterweights 
and are clamped and keyed to the axles. Between 
the wheels and crank discs are the plain, white- 
metal-lined bearings. For better load distribu- 
tion, the inner ends of the leaf springs of the 
second and third axles are joined by an equalising 
lever. 

The chassis is welded, and on it the driving 
cab is mounted by means of rubber buffers. 
Rubber profiles are used between the cab and the 
remainder of the superstructure, so that vibration 
is to a great extent eliminated. As our first 
illustration shows, a good all-round view is 





Diesel-hydraulic shunting locomotive model ‘* LDH 380,’’ six-wheeled, wheel arrangement C,, 
for medium and heavy shunting service 





Locomotive with driver’s cab and engine cowling dismantled 
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obtained from the cab. Control wheels mounted 
on a horizontal spindle to left and right of the 
central control desk allow the driver to operate 
on either side. Two swivel seats are fitted. 

Braking is by Hardy-Knorr direct-acting com- 
pressed air brake, either in compination with the 
train brake or alternatively acting on the loco- 
motive only. Single-shoe brakes are fitted to ali 
wheels and can exert up to 80 per cent of the 
axle pressure. In addition, there is the usual 
hand parking brake. A pneumatic sand strewer 
is fitted which acts on the leading wheels when 
going in either direction. Lighting includes two 
dippable searchlights at each end, as well as 
interior lighting inside the cab, in the engine 
compartment and under the chassis. Heating 
of the cab is by hot-water radiators using engine 
cooling water. 

The Voith hydraulic transmission, model 
* T26WG,”’ possesses two hydraulic torque con- 
verters, one for starting, and speeds up to Skm 
per hour, the other for Skm to 25km per hour 
(11-5 to 3 tonnes pull). The change-over 
occurs automatically and is controlled by the 
speed of the locomotive and the engine revolu- 
tions per minute. The reverse gear is actuated 
pneumatically by the driver. 

The engine cooling water is circulated by a 
pump through a cooling tower with vertical fan 
situated at the front end of the locomotive. 
Cooling is controlled by adjustable louvres on 
either side. The converter oil is cooled by the 
engine cooling water by means of a heat 
exchanger. Ancillary equipment includes a 
48V lead accumulator, dynamo, starter, and a 
motor-driven, single-stage, three-cylinder air 
compressor. Fuel is carried in a 1000-litre tank 
at the rear end. 


German Aircraft Industry 


At the recent annual meeting of the Federal 
Association of the German Aeronautical Industry 
(BDLI), the Federal Minister for Defence, Mr. 
Franz Josef Strauss, according to press reports, 
announced that a substantial share of the further 
material required for the new German Air Force 
would be ordered from German firms. The 
Minister referred to the stimulus to development 
and production which a modern aircraft industry 
excited, through sub-contracting, in many fields, 
some of which were otherwise quite remote 
from aeronautics. At least one lesson had to be 
drawn from the past, and that was that one must 
take care not to spread one’s efforts over too wide 
a field. For the Luftwaffe only two basic types 
of fighter would be required, one of which was 
an interceptor, the other a multi-purpose fighter 
for tactical ground use and other tasks. For 
the latter, the Fiat “*G.91”’ had been selected, of 
which at least 100 aircraft would be built under 
licence, representing about DM.250 million. 
The other design had not yet been decided on, 
but at least 200 would be built under licence 
representing at least DM.750 million. Both 
designs would be in production in Germany 
from 1960 onwards. Guided missiles, plans for 
which were not clarified in detail, are estimated to 
account for at least another DM.1000 million. 


Sweden’s Cars in 1975 


The number of cars in Sweden will have 
reached 2,400,000 by 1975, compared with some- 
what less than 1,000,000 at present, according to 
the Swedish Institute of Industrial Investigations. 
Sales of new cars, which totalled about 150,000 
in 1957, may rise to 270,000 per annum by 1975. 
The Institute’s recent survey was based on inter- 
views with 1235 car owners and with a control 
group of about as many persons not having a 
car. This showed that people between thirty and 
forty years of age evinced the greatest inclina- 
tion to buy a car, married people more than 
unmarried ones. While at present some 5 per 
cent of the Swedes’ total consumption is accounted 
for by cars, the figure is likely to rise to 10 rer 
cent by 1975. The average life of a car in 
Sweden is now 114 years, 34 years of which are 
spent with the first owner. Scrappings amount 


to some 40,000 units annually and will probably 
rise to 170,000 by 1975. 
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Soviet Seven-Year Plan, 1959-65 


Following the reorganisation of Soviet industry 
which has been proceeding since September, 1957, 
a new plan covering industrial development until 
1965 has been announced. Investments in the 
national economy during the next seven years 
are to total 1940 to 1970 milliard roubles, of 
which 1488 to 1513 milliards are to be devoted 
to industry, and the remainder to building con- 
struction and civil engineering projects. The 
aim, as far as industry is concerned, is to raise 
gross production by 80 per cent. About 42 per 
cent of the total investment is to serve the 
industrial expansion of the East (Kazakstan, 
Urals, Siberia, Central Asia and Far East) where 
by 1965, 43 per cent of the iron production, 47 
per cent of the steel production, 48 per cent of the 
rolling capacity, and 50 per cent of the coal 
production are to be concentrated. 

The oil and natural gas industry is to receive 
the largest share of the available capital, viz. 
170-173 milliard roubles. Compared with the 
last seven years, natural gas output will be 
expanded by 420 per cent to reach 150 million 
cubic metres per annum, and petrochemicals by as 
much as 2500 per cent. Oil production is to 
reach 230-240 million tons. The effect would be 
to increase the share of oil and gas within the total 
fuel consumption from 31 per cent at the present 
time to 51 per cent. Investments in the coal 
industry, a total 75-78 milliard roubles, show 
increases of 22-27 per cent compared with the 
last seven years’ average, but remain at the 1958 
level. It would seem therefore that the stress will 
be increasingly on converting industry to the 
use of oil. In the field of coal production, the 
emphasis will be on coking coals (150 million 
tons in 1965, i.e. an increase of 60-65 per cent 
over 1952-58, and equivalent to 25 per cent of 
total coal production). 

Electricity generation and distribution takes 
second place after the oil and gas industry. 
Here, 125 to 129 milliard roubles are to be 
invested to achieve an annual generation of 
500 to 530 milliard kWh. Of 58-60,000MW 
new capacity, over 80 per cent is to consist of 
thermal power stations, i.e. water power develop- 
ment is to slow down. The European and 
Central Siberian grids are to be joined up. 

Over half the investments in the chemical 
sector concern artificial fibres and synthetic 
rubber production, to which 55 milliard roubles 
are to be devoted. Some 100 milliard roubles 
will be used to expand metallurgical production, 
including iron ore, by 10 per cent annually to a 
figure of 150-160 million tons by 1965. Pig iron 
output is to reach 65,000,000 to 70,000,000 tons 
in that year, an increase of 65-77 per cent, steel 
86,000,000 to 91,000,000 tons (56-65 per cent 
increase), and rolled products 65,000,000 to 
70,000,000 tons (increase 52-64 per cent). 

To a growing extent the U.S.S.R. will supply 
the Communist bloc with ore, thus making 
possible further economic integration of these 
countries. Aljthough machinery production is 
to increase threefold, iron consumption in this 
sector is to be reduced by one-quarter to make 
iron and iron ores available for export. 

Although cement output is to be doubled, to 
reach 75,000,000 to 81,000,000 tons, this is still 
several million tons short of requirements, with 
resulting adverse effects upon the construction 
programme. 


Surface Finish Tester 


We have received details of the “ Diavite 
Microtester "’ instrument for measuring surface 
finish, made by H. Hediger, Winterthur, and 
handled in this country by Payne Products Inter- 
national, Ltd., Lawrence Estate, Green Lane, 
Hounslow. Our illustration shows the equip- 
ment, which is designed for use in the workshop, 
but by virtue of its high accuracy and repeat- 
ability of readings is stated to be equally suitable 
for the laboratory. 

The measuring principle consists in using a 
fine-tipped diamond stylus to follow the surface 
irregularities, which are transformed by a pick- 
up into electrical impulses. These in turn are 
amplified, their average value (in relation to the 
mean surface) being shown on an indicating 
instrument, or recorded. (This arithmetical 
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mean value Ra, also denoted as CLA (centre 
line average), is approximately equal to 90 per 
cent of the RMS roughness.) Graduations are 
in micro-inches, supplemented by the correspond- 
ing metric values in microns. 

The tracer which carries the 8mm diameter 
pick-up is supplied in three versions, for rough- 


Roughness tester for workshop or laboratory use. It 

shows the arithmetic mean roughness or maximum 

depth of profile of flat or curved surfaces, including 
bores down to 8-S5mm diameter 


ness ranges of 0 to 10 micro-inches, 0 to 300 
micro-inches, and over 300 micro-inches, with 
cut-offs respectively of 0-003in, 0-Olin, and 
0-03in. Of these tracers, the second is supplied 
as standard, and is suitable for flat or curved 
surfaces (concave or convex) with a minimum 
radius of 4mm ; the first kind of tracer is for 
exceptionally fine surfaces, flat or curved, while 
the rough-finish tracer can operate only on flat 
surfaces or along curved surfaces with straight 
generating lines. 

Pick-ups are fitted with slip-on skids, and are 
moved hydraulically across the test surface, 
with a constant oscillating motion and under 
very light pressure. For tracing the inside of 
bores down to 8-5mm diameter, the pick-up is 
used with the skid removed. 

By balancing the amplifier output against a 
constant source, it is possible to set the instru- 
ment to indicate maximum depth of profile, 
over four ranges : 0 to 50, 0 to 150, 0 to 500, 
and 0 to 1500 micro-inches. As long as the 
preselected value is not exceeded, a red light is 
operated intermittently by an electronic relay. 
The actual maximum depth of profile is obtained 
by rotating the compensating knob until these 
signals stop completely. It is thus possible, for 
instance, to trace the gradual disappearance of 
scratch marks during a finishing operation. 


Unesco and Science in 1959-60 


Unesco will devote more than 2,500,000 
dollars in 1959-60 to its programme in the field 
of the natural sciences and in scientific research 
on arid lands. Though this sum is not enough 
for all the projects that might be undertaken in 
these fields, it will provide for many important 
activities. 

Among the outstanding projects approved by 
the working group is the calling of an inter- 
national conference in 1960 on the provision of 
international oceanographic ships ; this, it is 
hoped, will ease the difficulties due now to a 
scarcity of such ships, which now are inade- 
quately equipped or too small. 

Other contributions to scientific research 
concern the humid tropical zone, cell biology, 
nuclear physics, new sources of energy, and the 
numerical processing of information and elec- 
tronic computation. The latter is to be the 
subject of an important conference in 1959. 
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Two new topics are being considered, viz., 
research in cerebrology and exploration of extra- 
terrestrial space. 

When the working group took up the questions 
of contribution to research, it became interested 
in a project for a study of major research trends 
and of the dissemination and application of 
scientific knowledge for peaceful ends. This 
project was based on a draft resolution submitted 
by Australia to the United Nations’ General 
Assembly, which adopted it and transmitted it 
to Unesco. As the project represents a new 
field of activity for Unesco, it is to be examined 
by the General Conference, along with others 
not yet covered by the budget ceiling. 

Also listed are two projects that would com- 
plete the programme concerning scientific docu- 
mentation : the improvement of documentation 
through the International Abstracting Board, 
and the preparation of a multi-lingual dictionary 
of water resources terminology. The working 
group recommended increased Unesco subven- 
tions to various international scientific organisa- 
tions. These include the International Council 
of Scientific Unions, the Union for the Con- 
servation of Nature and Natural Resources, and 
the International Geophysical Year. 

The Major Project for Scientific Research on 
Arid Lands, launched by Unesco in 1956 to 
promote research that would lead towards 
improvement of living conditions in arid regions, 
will be carried on further in 1959-60. The 
international direction of the work, set up 
around the Advisory Committee on Arid Zone 
Research, which acts as a scientific advisory 
board, will be maintained. 

As it has done in the last two years, Unesco 
will grant assistance to several institutions 
capable of playing an important part in arid land 
research—such as the Egyptian Desert Institute, 
the Negev Desert Institute (Israel), the Central 
Arid Zone Institute of Jodhpur (India), the 
Geophysical Research Institutes of Quetta and 
Karachi (Pakistan), and the Ankara Botanical 
Institute (Turkey). This list is not exclusive, 
and other institutions could receive grants by 
recommendation of the advisory committee. 


German Jet Airport 


The long-standing dispute between the air- 
ports of Diisseldorf-Lohausen and Cologne- 
Bonn (Wahn) as to which of them should be 
enlarged to provide landing facilities for jet 
airliners, has been resolved in favour of Wahn 
airport, which thus will become the second 
German airport suitable for jet aircraft, after the 
Rhine-Main airport at Frankfurt. The decision 
in favour of Wahn was based on the fact that 
it is farther away from inhabited localities than 
Lohausen, so that noise is less objectionable. 
Its distance from the centres of Bonn as well as 
Cologne is over 10 miles, while Lohausen is 
only 5 miles from the centre of Diisseldorf. 
Expansion of the Cologne-Bonn airport—which 
will in future be called ‘* Rhine-Ruhr Airport **— 
is to be completed by 1960. Before World War 
II, ‘“* Wahn Heath” was an artillery range. In 
1938 it was turned into an auxiliary landing field, 
which, after the war, the Royal Air Force 
expanded for its own purposes. In 1951, part of 
Wahn airport was made available to civil avia- 
tion, and since July 18, 1957, it has been used 
solely for this purpose. 

Due to uncertainty regarding future use, 
expansion of civil aviation facilities progressed 
only very slowly between 1951 and 1957. Not 
before the latter year was the construction by 
which 600,000 passengers a year can be served 
really taken in hand. -Thanks to the extensive 
areas of heath and woods around the airport, it 
will be a relatively easy matter to build new 
runways and lengthen the existing ones. The 
first step is to be the construction of a 24-mile- 
long runway for jet planes at a cost of 
DM.19,000,000. 

Meteorologically, the future Rhine-Ruhr Air- 
port is in a favourable position. It is less 
troubled by fog than almost any other German 
airfield. In terms of travel connections, it is 
situated very advantageously, being close to 
Bonn, the provisional capital, as well as to the 
traffic centre of Cologne. It is also no more than 
35 miles from the Ruhr district. 
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Argonne Low Power 
Reactor in Idaho 
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The dedication of the Argonne Low Power Reactor (ALPR) 
at the National Reactor Testing Station in Idaho took place 
on December 2, 1958. The unit is a direct-cycle boiling water 
reactor of 3MW gross reactor heat, with enriched uranium 
fuel, and is moderated and cooled by the natural circulation 
The pile is designed to produce 200kW of 
The power is intended 
to operate radar equipment and the heat to warm offices, 
barracks, or other installations. The ALPR was designed as 
a portable ** package” power plant reactor, for use in 


of light water. 
electricity and 400k W of space heat. 


remote areas. 


Te core support of the ALPR is an inter- 
locking, welded-bar lattice composed of four 
42in lengths of aluminium-nickel alloy, 24in 
wide and 4in thick. The bars are notched 
to interlock in a 90 deg. criss-cross pattern ; all 
junctions are welded. A system of extruded 
cross and T-shaped stanchions cut to precise 
lengths also are notched to interlock with the 
lattice junctions in exact vertical positions. This 
provides the main structural skeleton of the 
core support. The four pairs of open ends on the 
lattice sides are closed off by additional welded 
support bars. The eight outside corners of the 
lattice are welded to eight blocks of the same 
alloy, which are the support pads. (See sectional 
diagram adjacent to heading.) 

The shroud consists mainly of °/sin thick sheet 
stock, approximately 62in long and 16in wide, 
formed lengthwise into large angle sections. An 
arrangement of equally spaced holes, 2in in 
diameter are bored in these sections to provide 
an efficient water circulation system within the 
shroud and to cool the control rods. The outer 
enclosure is not perforated. Each pair of angle 
sections is flush-riveted to the vertical cross and 
T-stanchions of the core support to form 
twelve boxes, each to contain four fuel elements, 
at the centre and sides. Each box is square in 
cross section; the four corner boxes are con- 
toured to contain three fuel elements each. The 
sides of these boxes serve as shrouds to define 
the control rod channels. There are five full 
cross channels and four T-channels that can 
be used if necessary. ; 

Welded at the bottom inside each box section 
is a system of egg-crate-shaped supports to seat 
the bottom end fittings of the fuel elements. The 
core support and shroud rests on and is fastened 
to an arrangement of eight support brackets 
welded to the thermal shield. Six brackets have 
hold-down bolts that fit through the support 
pads of the core support and shroud. The 
remaining two brackets have special aligning 
pins that fit through the remaining two support 
pads to align and orient the core support. The 
entire support structure is fabricated of the 
X-8001 aluminium-nickel alloy. 

The nuclear and mechanical design of the 
fuel assemblies for the three-year operating 
lifetime resulted in a core structure consisting of 
sixteen boxes containing a reference loading of 
forty fuel assemblies. Each assembly, 344in 
long by 3Jin square, is composed of a locating 
fitting at the lower end, nine fuel plates, two side 
plates and a top fitting equipped with a gripper 
pin for fuel handling. The top fitting consists 
of an extruded spider section welded at the inside 
corners to an extruded rectangular section to 
form a unit. The spider section at top dead 
centre is drilled and tapped to take a corrosion- 
resistant stainless steel gripper pin. A window 
machined out of each side of the rectangular 
section takes a stainless steel spring insert. The 
springs provide the fuel element spacing and 
alignment and are riveted to the section. One 
large, over-size rivet is used to identify the side 
plate to which a boron-10 side strip has been 
attached. 

Each fuel plate is bent lengthwise on both sides 
to form a flange. After bending, the ends are 
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machined to provide an exact spacing for the 
water channels between plates. By means of a 
jig, the nine plates are spot welded to the side 
plates. The bottom fitting is an extruded 
rectangular section machined to fit the fuel 
element support mentioned above. Except for 
minor items such as stainless steel fuel element 
gripper pins, rivets and spacer springs, the core is 
fabricated of the X-8001 aluminium-nickel alloy. 


METALLURGICAL DESIGN 


The alloy X-8001 is composed of small 
amounts of nickel added to aluminium 1100, a 
commercial American alloy that contains iron. 
The nickel makes X-8001 much more resistant 
than commercial iron-aluminium alloys to corro- 
sion by high-temperature water. This corro- 
sion resistance gives a greater margin of safety 
against escape of radioactive materials from the 
fuel into the reactor system. The new alloy was 
developed in the Metallurgy Division of Argonne. 
It resulted from several years of investigation 
into the reasons for corrosion of various metals 
at high temperatures. Although previous alumi- 
nium alloys had poor corrosion resistance to 
water above 400 deg. Fah., aluminium was 
considered desirable as a cladding material. It 
was observed that commercially pure aluminium 
corrodes at a rather low rate in pure water up to 
about 400 deg. Fah. Above this temperature, 
corrosion shifts to penetrating attack, with mixed 
metal and oxide forming at an accelerating rate. 
The metal is weakened and rapidly converts to 
oxide at temperatures of about 600 deg. Fah. 
The group involved theorised that the penetration 
of the metal by hydrogen produced in the corro- 
sion process causes this accelerating attack at 
higher temperatures. The problem was to prevent 
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hydrogen from penetrating the metal. Experi- 
ments were made with various types of alloying 
material, including platinum, cobalt and copper. 
Nickel proved one of the best substances for 
this purpose, which led to the development of 
alloy X-8001. 


It is also of interest to note that a new metal- 
lurgical bonding technique was employed to 
fabricate the fuel elements. The “ meat’ .of 
each ALPR fuel plate is a rectangular section 
of aluminium-uranium-nickel alloy. These plates 
are clad on all six sides with X-8001 alloy, which 
must be bonded to the “* meat” section of the 
plate. In the new bonding technique, the 
aluminium surfaces to be joined are coated with 
elemental silicon particles. The plates are then 
pressed together in heated dies at temperatures 
up to 600 deg. Cent. at pressures up to 2000 Ib per 
square inch. Under these conditions, the silicon 
particles, which are sharp and angular, puncture 
the thin layer of oxide that is always present on 
aluminium. When temperatures reach 570 deg. 
Cent., the silicon diffuses into the aluminium at 
the puncture points. As pressing continues, the 
silicon alloy melts ;_ the alloy is expelled from 
the joining interface, carrying with it the oxide, 
Pressing is continued until the temperature of 
the aluminium reaches 600 deg. Cent. At that 
point bonding is completed. (See Figs. 8 and 9.) 

The result is a completely bonded compact, 
which is then hot-reduced to within 0-007in of 
the required size, and cold-finished to exact 
dimensions. Silicon bonding makes the ALPR 
fuel plates more resistant to penetrating corrosion 
by high-temperature water because bond separa- 


tion and plate failure are minimised. The 
alternative process of roll bonding proved 
ineffective because it did not remove the 





Fig. 8—Final bonding of fuel plate ‘* sandwich ’’ in a mechanical press at 600 deg. Cent. and 114,000 Ib load 
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Fig. 9—Drying of X-8001 alloy fuel element plates after coating with glycerine and spraying with silicon 


bond-inhibiting oxide. Bonding occurred only on 

irregular open patches of aluminium where no 

oxide was present. 
CONTROL Rops AND Drives 

The control rods of the ALPR are made of 
cadmium and of the X-8001 alloy. The alloy 
is employed to clad the cadmium and to give wear 
resistance and structural rigidity to the control 
rod. Above the absorber section, the alloy is 
used for the follower material. The rod weighs 
49 ib and is connected to the drive mechanism 
by a stainless steel ball-joint end fitting. Five 
cross-shaped rods, 14}in by 14jin by approxi- 
mately jin thick, are used for normal operation, 
and four T-shaped rods are available for larger 
core loadings. Vertical linear motion is imparted 
to the rods by a rack and pinion drive mechanism 
mounted above the reactor. The rack and 
pinion, the pinion support bearings and the 
rack back-up roller operate in contact with the 
reactor coolant. Where the pinion drive is 
exposed to reactor pressure, a labyrinth rotary- 
shaft, pressure-breakdown seal is used. 

The external drive is positively engaged with 
the pinion drive shaft by an_ electromagnetic 
clutch. De-energising the magnetic clutch dis- 
engages the drive, and the control rods fall quickly 
by gravity. A uni-directional cam clutch will 
drive the rod down if the magnetic clutch fails. 
A synchro-transmitter is coupled through gears 
to the pinion drive shaft extension, giving the 


operator at all times during reactor operation a 
positive indication of rod position at the receiver 
in the control room. A conventional % h.p. 
geared motor equipped with a magnetic disc 
brake supplies power for the drive. (See Fig. 11.) 


REACTOR INSTRUMENTS AND CONTROLS 


Because the environmental conditions and 
service requirements of the Argonne Low Power 
Reactor are severe, the designers decided that all 
instrument signal transmission and control actu- 
ator functions should be accomplished electric- 
ally and that instrumentation should be as 
simple and dependable as possible using proven 
economical components. In the control room, 
instruments and controls are segregated on a 
Process Control Panel and a Reactor Control 
Panel. Those panels, together with the associated 
remote transmitters and control devices, were 
supplied by the Leeds and Northrup Company, 
of Philadelphia. In addition to the conventional 
automatic turbine controls, three major auto- 
matic control systems are associated with the 
process system. 

Reactor Pressure Control.—To avoid instab- 
ilities that might be caused by steam demand, a 
steam by-pass system is employed, in which 
steam is by-passed to the condenser through 
two valves connected in parallel ; they are con- 
trolled as a function of reactor steam pressure so 
that total by-pass steam flow is proportional to 
pressure deviation from a set point. Two valves 
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are required because of the wide range of by-pass 
flow. The valve drive and controllers are co- 
ordinated so that the flow versus pressure 
characteristic is approximately linear. 

Condenser Air System Control.—To keep the 
air-cooled condenser from freezing when outside 
temperature is low, the temperature of condenser 
inlet air is regulated by recirculating a variable 
fraction of the total air flow through a mixing 
chamber. To implement this system, the average 
temperature detected by twelve thermocouples 
distributed across the inlet face of the condenser 
is fed to a temperature controller. This, in turn, 
controls damper drive motors on both the air 
exhaust duct and the mixing chamber. Both the 
ratio of travel and the bias of the two damper 
drives may be adjusted. The design condenser 
air inlet temperature is 40 deg. Fah. When 
maximum condenser capacity is not required, 
the condenser-fan speed is reduced. For this 
purpose a second group of twelve thermocouples 
senses the average temperature on the condenser 
outlet face. A second temperature controller 
utilises the signal to regulate the fan speed 
through the control of a variable hydraulic 
coupling between the fan and its drive motor. 

Feed-Water Control—The feed-water valve 
control system is fairly conventional. The 
reactor operator has the option of selecting : 
(1) three-element control based on reactor water 
level, total steam flow, and feed-water flow, or 
(2) single-element control based on reactor water 
level alone. 

Six channels of core neutron instrumentation 
cover the range from source level to full power 
operation. The neutron detectors are positioned 
in four vertical instrument wells in the gravel 
shield outside the reactor vessel. Fuel element 
rupture is detected by a scintillation counter that 
monitors the gamma activity of the air-ejector 
exhaust gas. 

The control rod drives have been designed so 
that an interruption of power to their magnetic 
clutches causes the rods to fall into the shutdown 
position, while their mechanical clutches provide 
positive drive-in. Two rod drive-control switches 
are on the operating panel. One switch controls 
the centre rod drive only. The other may be con- 
nected by a selector switch to any one of the 
eight peripheral rod drives. Interlocking con- 
tacts prevent the withdrawal of two rods simul- 
taneously. Contacts in the automatic reactor 
shutdown circuit cause an automatic drive-in. 
Limit switches are provided to keep rod-drive 
travel within bounds and to actuate indicating 
lights. The rod position is indicated by synchro- 
transmitters and receivers. 

The Argonne National Laboratory pioneered 
in the development of boiling water reactors. 
Several years of operating experience with this 
type of reactor have proved that it has a high 
degree of inherent safety. Studies and experi- 
ments led to the construction of the series of 





Fig. 10—Fuel-bearing alloy insert with X-8001 alloy ** picture 
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BORAX test reactors at the National Reactor 
Testing Station in Idaho. These experiments 
proved the principle of boiling water reactors, 
led to the construction of the Experimental 
Boiling Water Reactor (EBWR) at Lemont, and 
provided operating and control data for the 
design and development of the Argonne Low 
Power Reactor. 

The ALPR system needs little attention : it 
automatically adjusts power to demand and is 
rugged and simple. The unit has no vapour 
containment shell. Since future models of the 
reactor will be installed in remote areas, the 
containment shell common to other nuclear 
power stations was not considered necessary. 

If reactivity is increased in a boiling reactor 
by withdrawing a control rod, the rate of heat 
generation increases until the reactivity sub- 
tracted by steam bubbles exactly compensates 
for the reactivity added by the withdrawal of the 
control rod. The negative reactivity effect of 
steam bubbles occurs because the nuclear chain 
reaction depends on the presence of the water 
moderator in the core. As the water boils, steam 
bubbles or voids force the moderating water out 
from between the fuel plates and the voids provide 
an easier neutron leak path. This negative 
reactivity effect makes the control of a boiling 
water reactor easier. Experiments in which large 
amounts of reactivity were added suddenly to a 
test boiling reactor (BORAX I) at the National 
Reactor Testing Station showed that the reactor 
could eject great quantities of water from the 
core in a few thousandths of a second, thus caus- 
ing automatic shutdown. This reactor could be 
deliberately damaged only after much com- 
plicated preparation. 

The fuel elements are completely welded and 
tested to ensure that no radioactive materials 
can escape and that no water can enter to corrode 
the fuel. Their X—8001 alloy cladding constitutes 
the first defence against the release of radioactive 
material. The second defence is the completely 
sealed, closed-cycle coolant system that includes 
the reactor pressure vessel, piping, turbine, con- 
denser and storage tanks. This system can 
contain any radioactive material that might 
accidentally be released from the fuel elements. 

Major catastrophes are highly unlikely with 
this reactor. Radioactivity released by minor 
accidents that could breach the first two would be 
partially contained by a third defence—the tank- 
like building, in which the reactor system is housed. 
Although the building is not completely sealed, 
it should inhibit the escape of radioactive material 
to the atmosphere. Inherent safety character- 
istics and the various defences against fission 
product release are reinforced by safety devices 
to control the system and prevent large deviations 
from normal operating conditions. Designed 
into the system is a series of detectors and circuits 
that will shut down the reactor automatically. 
Typical shutdown causes are: (1) abnormally 
high power level, (2) instrument voltage supply 
failure, (3) water level too high or low, (4) steam 
system pressure too high, (5) rate of increase of 
power too rapid, (6) loss of electric power 
supply, (7) reactor steam pressure too low, and 
(8) thermal shield temperature too high. The 
core elements will not be subject to a heat flux 
that will cause burn-out because the control 
rods can be inserted rapidly enough to shut down 
the reactor safely if the period becomes too 
short or if the power level becomes too high. 
Further secondary shutdown can be accomplished 
by injecting neutron-absorbing boric acid into 
the water. 


OPERATING EXPERIENCE 


Initial power runs of the Argonne Low Power 
Reactor at the National Reactor Testing Station 
indicate that the military design objectives for a 
3MW (thermal) reactor with a three-year core 
life and minimum fuel inventory will be met by 
using forty fuel elements and five cross-shaped 
control rods. All critical experiments and the 
checking of components were performed in the 
reactor itself. Initial criticality was achieved 
at 10.30 p.m. on August 11, using ten fuel 
elements containing a total of 3-5 kg of uranium 
235, and without boron strips attached. 
Eventually, the initial reference forty-element 
loading was reached with one 0-026in boron 
strip attached to one side plate of each fuel 
element. Each 0-026in strip contained 0:42 wt 


THE ENGINEER 


121 





Fig. 12—Assembled fuel ‘* sandwich’ core after removal of protective stainless steel sheets 


per cent boron-10, for a nominal B!° content of 
0-5 gramme. The worth of a 0-026in strip was 
measured by substitution and removal experi- 
ments in six different core locations. The worth 
of a 0-02lin strip was determined also. It was 
observed that the centre rod, together with three 
of the four off-centre cross control rods, could 
control this cold fresh reactor. 

Next, the maximum safe reactor concentration 
of soluble poison was determined for later usage 
in rod calibration experiments. This concentra- 
tion was obtained to satisfy the condition that a 
void-generating accidental nuclear excursion in 
the cold reactor would be self-limiting. Thus, 
the generation of voids in the region of highest 
neutron flux would shut down the reactor in 
spite of the positive reactivity effect of the 
expulsion of soluble poison. Voids are simulated 
by the strategic positioning of ‘* Styrofoam” 
material. Spaces for nineteen additional fuel 
elements and spaces for four additional control 
rods were provided in the reactor design. Nine- 
teen fuel elements were added to fill the remaining 
spaces; one 0-02lin thick boron strip was 
attached to each of these elements. The 
differential and integral worths of the bank of 
nine control rods were obtained as a function of 
rod penetration of the core. The rod penetration 
for criticality was varied by controlling the 
concentration of boric acid in the reactor water. 
Differential rod worths were obtained from 
measurements of the positive periods resulting 
from incremental rod withdrawal. Eventually, 
sufficient boric acid was added to the reactor 
water to permit the complete withdrawal of the 
nine control rods. Then fuel elements were 
removed until the initial reference forty-element 
loading again was attained. Next, with successive 
incremental dilutions of the boric acid solution, 
the calibration curve of five cross control rods 
was obtained in a similar manner. 

At this point sufficient information was avail- 
able to permit the tentative selection of the final 
40-element boron loading. The only revision 
was to add one half-length 0-021in boron strip 
to the other side plate of each of the central 
sixteen fuel elements so that in the fresh operat- 
ing reactor the five control rods would be con- 
trolling only 2 to 3 per cent reactivity. Using 
boric acid again, calibration curves were 
obtained for the five cross rods in the final 
40-element core. Then the concentration of 
boric acid in the reactor water was adjusted so 
that the critical position of the control rods was 
approximately that estimated for the hot fresh 
reactor containing full-power equilibrium xenon. 
With this rod configuration, a more accurate 
measurement was made of the worths of 0-026in 
and 0-021in boron strips in various radial loca- 
tions in the core. 

During the experimental programme described 
above, boron strips had been taped to the side 
plates of the fuel elements. In order to ensure 
that the strips would remain in position during 


the following hot, pressurised experiments, the 
tape was removed, the elements cleaned, and 
then the strips were welded to the side plates. 
After preparations for the hot, pressurised experi- 
ments were completed, critical experiments were 
performed at various temperatures up to 420 deg. 
Fah. The reactivity effect of the rise to operat- 
ing temperature was measured, and a flux plot 
was made by irradiating gold wires in the hot 
40-element core. Enough boric acid had been 
added to permit the withdrawal of the control 
rods approximately to the estimated operating 
position of the five-rod bank in the hot fresh 
reactor. In order to avoid making the fuel ele- 
ments quite radioactive and therefore difficult to 
handle during the remaining pre-power work, 
a gas-fired steam boiler was used to heat the 
reactor water. Steam coils were positioned in the 
water around the core region. 

A revised poison strip loading of the 59-element 
core was selected. The final core was comprised 
of : (1) a central unit of sixteen assemblies each 
containing one and one-half poison strips with 
0-8 gramme B" per strip ; (2) a ring of sixteen 
assemblies each containing one 0-026in and one 
half-length 0-021lin poison strip ; (3) a ring of 
twenty-four assemblies each containing one 
0-026in strip ; and (4) three assemblies without 
strips. With this revised loading of burnabie 
poison strips it was possible to control the 
59-element core with the five cross rods. Accord- 
ingly, the four T-rods were removed. Using the 
heat supplied by the steam boiler, the tempera- 
ture of the reactor water was increased increment- 
ally to operating temperature. The boric acid 
concentration was adjusted to obtain its critical 
concentration as a function of temperature ; the 
position of the five-rod bank was held within a 
small variation around the position estimated 
for the hot fresh reactor containing equilibrium 
xenon. A flux plot was made in the hot 59- 
element reactor by irradiating copper wires 

The steam coils were removed, and the pliant 
was prepared for nuclear power operation. 
Nickel wires containing approximately 0°6 wt 
per cent cobalt were positioned in the fuel ele- 
ments of one quadrant of the 40-element core in 
the expectation that a flux plot would be made 
in the reactor operating at 3MW. The 40- 
element core was re-inserted in the vessel, and 
the pressure vessel was “ buttoned up.” On 
October 23, 1958, the reactor was brought to 
cold criticality and the neutron flux level was 
raised to bring the system to operating tempera- 
ture and pressure with nuclear heat. At 8.06 a.m. 
on October 24, the ALPR was operated with 
300kW of electricity produced in the generator 
and a heat load of 400kW. A 40-hour xenon 
run was completed, during which nickel-cobalt 
wires were irradiated to obtain an operating flux 
plot. The reactor was then shut down to permit 
the build-up of xenon to its peak value. Eight 
hours after hutdown, the reactor was brought to 
full power again, overriding maximum xenon. 
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Appointments 


Mr. L. W. Bryant has been appointed a director 
of Ransomes Sims and Jefferies, Ltd. 

Mr. J. M. Wiittams has been appointed an 
associate director of Holman Brothers, Ltd. 

Davey, PAXMAN AND Co., Ltd., has appointed 
Mr. E. V. Lang as purchasing agent in succession to 
Mr. S. H. Newton. 

Bristo. Aircrart, Lid, 
appointment of Mr. Alex G. 
manager, plastics projects. 

Mr. D. G. AsHTon Davies has taken up his 
appointment as sales manager of the instrument 
division of E.M.I. Electronics, Ltd. 

Mr. A. R. Woopwarp has been appointed head 
of the joining division of the development department 
at Aluminium Laboratories, Ltd., Banbury. 

Sremens Epison Swan, Ltd., announces that Mr. 
F. B. Lee has been appointed assistant sales manager 
to Mr. F. Bannister, home and export sales manager. 

Mr. N. F. T. SAunpers has been appointed 
managing director of Kelvinator, Ltd., and has 
resigned from The General Electric Company, Ltd. 

Mr. H. C. Evspen has been appointed managing 
director of Ross Courtney and Co., Ltd., in succession 
to Mr. J. W. C. Milligan, who remains on the board of 
directors. 

Mr. A. W. Fietp, A.M.I.Mech.E., has been 
appointed managing director of Mawdsley’s, Ltd., a 
subsidiary company of Southern Areas Electric 
Corporation, Ltd. 

Mr. K. A. Rosinson has been appointed chief 
engineer of Lancashire Dynamo Electronic Products, 
Ltd., and has been succeeded as chief development 
engineer by Mr. W. F. Hill. 

A.E.1. Lamp aNnpd LIGHTING ComPANy, Ltd., 
announces that Mr. H. Etchells has been appointed 
superintendent, Preston area, and Mr. T. A. Gooch, 
superintendent, Manchester area. 

W. T. HeNLey’s TeLeGRAPH WorKS COMPANY, 
Ltd., has announced that Sir Edward Crowe and 
Mr. A. W. C. McArthur have resigned their director- 
ships. Dr. J. N. Aldington and Mr. S. E. Goodall 
have been appointed to the board of directors to fill 
the two vacancies. 
LANCASHIRE 
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Dynamo Hotpinas, Ltd., has 
announced that Mr. D. C. Lorkin has been appointed 
managing director. The appointment is consequent 
upon Mr. S. F. Steward’s resignation of the position 
of joint managing director of the company and his 
appointment as director-designate of BEAMA. 

Duntop Rusper Company, Ltd., announces the 
following appointments in its belting division : 
Mr. T. A. Brooke, works manager at the Speke 
factory with overall responsibility for production 
and engineering work in the division; Mr. E. 
Harrison, production manager, and Mr. P. J. Bawcutt, 
methods and equipment manager 

Mr. E. Fortu, M.1.Mech.E., generation operation 
engineer, Central Electricity Generating Board, 
headquarters, has been appointed chief generation 
north-eastern division. Mr. W. Warren, 


engineer, 
M.I.Mech.E., M.LE.E., has been appointed chief 
generation engineer, east Midlands division, in succes- 
sion to Mr. O. S. Woods, who is now divisional 
controller. 

THOMAS SMITH AND Sons (Roptey), Ltd., has 


announced the following appointments, following the 
death of Mr. Frank R. Stagg, chairman and joint 
managing director of the company and deputy 
chairman of Thos. W. Ward, Ltd. Mr. Arnold Carr, 
deputy chairman of Thos, W. Ward, Ltd., has been 
appointed chairman of Thomas Smith and Sons 
(Rodley), Ltd. Mr. W. H. Sharp, joint managing 
director of Thomas Smith and Sons (Rodley), Ltd.. 
has been appointed sole managing director. 


Business Announcements 


Mr. THOMAS Nose, commodore chief engineer of 
the Union Castle fleet, has retired at the age of sixty- 
five. 

Mr. CHARLES WATSON, sales director of British 
Ermeto Corporation, Ltd., has retired from the 
company. 

BuLL’s METAL AND Marine, Ltd., has opened a 
branch office at 174, New Bridge Street, Newcastle 
(telephone, Newcastle 27137). 

FLGAR MACHINE Toot Company, Ltd., announces 
that it has formed Gate Machinery Company, Ltd., 
for the purpose of handling used machine tools. 
The company is under the direction of Mr. J. P. 


Hatfield. 
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A.E.[. Lamp AND LIGHTING ComPANY, Ltd., states 
that the address of its Preston area office is now 
Strand Road, Preston (telephone, Preston 86701). 


Mr. A. V. J. Witton, chief purchasing officer of 
the Siemens Edison Swan Group, has retired but will 
remain in a consultative capacity for the next twelve 
months. 


THe Socrery of Motor MANUFACTURERS AND 
TRADERS, Ltd., states that its address is now Forbes 
House, Halkin Street, London, S.W.1 (telephone, 
Belgravia 6611). 

THE British PETROLEUM ComPANy, Ltd., and 
Houlder Brothers and Co., Ltd., have announced 
the joint formation of a new company, Warwick 
Tanker Company, Ltd. 


THE Farrty AVIATION Company, Ltd., announces 
that Mr. Wilfrid Broadbent has retired from business 
and has resigned from the board of directors after 
forty-two years’ unbroken service. 


KEeELAvite Hyprautics, Ltd., Allesley, Coventry, 
has appointed Elettro Tecnica Apparecchiature 
(E.T.A.), Piazza Guastalla 15, Milan, as its agents in 
Italy for the sale of hydraulic installations and units. 


THE British CONSTRUCTIONAL STFELWORK ASSO- 
CIATION has appointed C. H. W. Roles and Asso- 
ciates, Ltd., 42, St. James’s Place, London, S.W.1 
(telephone, Hyde Park 2667), as public relations 
consultants. 

DuRHAM RAW MATERIALS, Ltd., 1-4, Great Tower 
Street, London, E.C.3, states that it has been 
appointed sole selling agent in the United Kingdom 
for the filter presses manufactured by F. H. Schule, 
Ltd., Hamburg, 26. 


ENGLISH ELECTRIC Company, Ltd., states that a 
new, wholly-owned, subsidiary, English Electric 
Aviation, Ltd., has been formed to take over its 
existing activities in research, design and development 
of manned aircraft and guided weapons. Mr. 
H. G. Nelson is chairman and managing director and 
Lord Caldecote is deputy managing director. 


Oxy-CaTacyst SALES, Ltd., states that the address 
of its technical sales department will be changed to 
Rayleigh House, High Street, Great Bookham, 
Surrey (telephone, Bookham 3836/7), with effect 
from January 17. The telephone number of Ray- 
Heet (Process Plant), Ltd., Rayleigh House, Great 
Bookham, Surrey, will also be changed to Bookham 
3836/7, with effect from January 17. 


ASSOCIATED BRITISH ENGINEERING, Ltd., is to 
transfer production of the G.M.B. and E.M.B. range 
of Widdop two-cycle marine engines from the 
Keighley factory of H. Widdop and Co., Ltd., to 
that of British Polar Engines, Ltd., Glasgow. The 
new arrangements are expected to be completed in 
approximately three months, during which period 
H. Widdop and Co., Ltd., will continue its com- 
mercial and sales activities and trade, as in the past, 
from offices in Glasgow and London. 

MITCHELL ENGINEERING, Ltd., Peterborough, food 
machinery division, has announced an agreement 
with Chisholm-Ryder Company Incorporated, Nia- 
gara Falls, New York, U.S.A., whereby it will 
manufacture and market in the United Kingdom on 
an exclusive basis, Chisholm-Ryder food processing 
equipment. A_ reciprocal agreement will give 
Chisholm-Ryder Company, Incorporated, the selling 
rights in the U.S.A. and possessions for the Mitchell 
““Hydron ” hydrostatic continuous sterilizer. The 
company will also manufacture and sell the other 
products of Mitchell’s food machinery division. 


Contracts 


FREDERICK PARKER, Ltd., has gained contracts 
worth £39,000, from the Ghana National Construc- 
tion Company, Ltd., of Accra, for a 30 tons an hour 
stone crushing, screening and storage plant and a 
* Starmix ” 40 asphalt plant with outputs of 50 to 
90 tons an hour. 


British OxyGEN Linpe, Ltd., has been awarded 
a contract for a tonnage oxygen plant worth nearly 
£750,000. The contract was placed by Humphreys 
and Glasgow, Ltd., the firm which is now building 
the first British Lurgi pressure gasification plant for 
production of towns’ gas at Westfield, Fifeshire, for 
the Scottish Gas Board. In this project oxygen and 
super-heated steam will be used for the complete 
gasification of low-grade coal which is unsuitable for 
normal gas-making processes. The oxygen plant, 
which is being built by British Oxygen Engineering, 
Ltd., will be capable of producing 200 tons of oxygen 
per day and is scheduled to go into production during 
the latter half of 1960 


Jan. 16, 1959 


Personal and Business 


RICHARD CosTain, Ltd., in association with 
Raymond World Wide Constructors, has been 
awarded a contract for the construction of a 
£4,000,000 oil jetty and boat harbour in the Persian 
Gulf. The project is being supervised by the Iranian 
Construction Group and is part of the £20,000,000 
scheme for the Iranian Oil Exploration and Produc- 
ing Company, for a new pipeline and loading terminal 
which will make possible greatly increased produc- 
tion from the oilfield at Gach Saran. Tankers of 
100,000 tons will use the jetty, and the boat harbour 
will take tugs, lighters and other small vessels. 
The jetty will be a steel pile structure more than 
4-mile long, and the boat harbour will be a rock 
breakwater with sheet pile wharves. It is hoped to 
complete the work by the end of 1959. 


Miscellanea 


BRINSWORTH Hot Srrip Miti.—In the article 
entitled “The Brinsworth Hot Strip Mill” which 
appeared in THE ENGINEER of December 19, 1958, 
we inadvertently omitted from the list of principal 
contractors the name of The Wellman Smith Owen 
Engineering Corporation, Ltd. This firm supplied 
the multi-strand continuous strip pickling equipment 
installed in the mill. 


COBALT-PLATINUM ALLOY “ PLATINAX II.”’—A 
cobalt-platinum magnetic alloy (containing 23 per 
cent by weight of cobalt), known as “ Platinax II,’ 
is being produced by Johnson, Matthey and Co., 
Ltd., 73, Hatton Garden, London, E.C.1. After a 
special heat treatment process, “* Platinax II’ has a 
remanance of about 6400 gauss, a coercive force of 
4800 Oersteds and a value of BH (max.) of 9°2 x 10 
gauss-Oersteds ; the heat treated alloy is magnetically 
isotropic. Before heat treatment the alloy is said to 
be workable by machining, rolling or drawing. 

Wor_D RecoRD FOR ROTORCRAFT.—The first 
world class speed record in the convertiplane category 
has been established by the Fairey “Rotodyne”’ verti- 
cal take-off airliner. It set up a 100km closed circuit 
record of 190-9 m.p.h. (307-22km per hour), subject 
to confirmation by the F.A.I., at White Waltham, on 
January 5, 1959. The record also creates an absolute 
speed record for rotorcraft of all types, exceeding the 
current 100km closed circuit for helicopters by 49 
m.p.h. (34 per cent) and the world absolute speed 
record for helicopters by 29 m.p.h. (18 per cent). 

INFORMATION ON ATOMIC ENERGY.—An informa- 
tion centre has been opened at the London office of 
the United Kingdom Atomic Energy Authority, to 
provide a centre where members of the public, firms 
and other organisations may consult published 
unclassified material and seek advice on sources of 
information on United Kingdom atomic energy 
matters. Indices and abstracts of atomic energy 
literature are filed. Next to the information centre 
is a photographic library which holds a collection of 
some 8000 prints, as well as slides (colour and black 
and white) for loan. The information centre and the 
photographic library are open from Mondays to 
Fridays, inclusive, between 9.30 a.m. and 5 p.m., at 
11, Charles Il Street, London, S.W.1 (Whitehall 
6262). 

Two-PRESSURE HYDRAULIC THROTTLING VALVES 
A new range of pneumatically operated valves to 
control hydraulic presses and similar machinery has 
been developed by Hunt and Mitton, Ltd., Oozells 
Street North, Birmingham. These valves allow the 
operator to hold a neutral position on the ram at any 
point on its upward or downward travel, to slow 
down the speed of the ram during the last few inches 
of travel ; and to close the press on low pressure, 
and to bring in the high pressure either immediately 
the press is closed, or after a predetermined delay 
time. These valves are suitable for operation either 
by manual pilot valves or by an electric timer. They 
can be used with oil or water at pressures up to 
4000 Ib per square inch and are made in sizes from 
din to 3in. 

TRAILER MOUNTED COMPRESSOR.—A _ trailer- 
mounted compressor developed by Holman Brothers, 
Ltd., Camborne, Cornwall, is designed for use with a 
towing vehicle which has a rear-mounted power 
take-off shaft. The lightweight two-wheel trailer 
can be fitted with either the Holman “ ATH 8” or 
“TA 13” two-stage air cooled compressors, pro- 
viding 71-5 c.f.m. and 120 c.f.m. respectively. The 
coupling between the compressor and power take-off 
includes a flexible torque absorber to take the shock 
of the starting sequence. This flexible rubber disc 
between the universal coupling and compressor 
flywheel reduces the effects of irregularities or fluc- 
tuations in the drive. The trailer is designed for tow- 
ing at speeds appropriate to light commercial vehicles 
and without interfering with the vehicle's carrying 
duties 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in jialics. When an 
abridgment is not illustrated the specification is without drawings, 
unless otherwise stated. The date first given is the date of applica- 
tion; the second date, at the end of the abridgment. is the 
date of publication of the complete spec’fication, 
specifications may be obtained at the Patent Ojpce Sales Branch, 
$1, Southampton Buildings, Chancery Lane. W.C.2, 3s. 6d. each. 


BEARINGS AND SUPPORTS 
805,688. June 25, 1957.—SeLF-LUBRICATING BEAR- 
ING ASSEMBLY, Newman Industries, Ltd., Yate, 
Bristol. (Inventor : Colyn Bedale-Taylor.) 

The invention relates to a self-lubricating bearing 
assembly for a shaft or journal and more especially to 
a shaft bearing for an electric motor or dynamo- 
electric machine subjected to elevated temperatures 
and high loadings. Its object is to provide a simple 
but yet effective bearing assembly for vertically 
mounted electric motors which incorporates ade- 
quately lubricated end thrust surfaces. Referring to 
the drawing the self-lubricating bearing assembly 








No. 805,688 


comprises a bearing housing or bracket A with a 
tubular portion B for receiving a porous iron bush or 
bearing C having an enlarged portion D at its upper 
end forming a shoulder which abuts against the 
upper end of a tubular portion B. The porous iron 
bush C has a convex or part spherical surface E 
which is engaged by the surface of a porous bronze 
bearing or thrust washer F which is mounted on the 
outer end of the journal G of a shaft H. This thrust 
washer F is rotated with the journal G, and this is 
achieved by forming the outer end of the journal 
with a circumferential groove in which is fitted a 
split spring locking ring or washer J which is formed, 
as shown in the lower view, with a pair of radially 
outwardly directed lugs K which bear against an 
inwardly directed cam-shaped projection L on the 
washer F. Thus one or the other of the lugs K will 
engage the projection L, according to the direction of 
the rotation of the shaft and rotate the washer. 
In making the surface E of the bearing sleeve C 
convex, and the abutting surface of the washer F 
concave, a maximum bearing or contact surface is 
provided between these two parts. An inner washer 
M of moulded nylon is provided at the inner end of 
the journal G and simply constitutes a means of 
location, this nylon washer M engaging a spring 
washer N to give resilience laterally. The annular 
space O between the tubular part B of the housing A, 
and the outer wall of it, constitutes a lubricant sump, 
and this sump preferably contains wool impregnated 
with oil. Oil can be supplied to the sump or well O, 
through the inlet P. In use, the oil from the wool- 
packed sump is fed to the prelubricated bearing bush 
C by the contact felt pad R. When the bush is sub- 
jected to the frictional surface temperature of the 
shaft journal G, the lubricating oil is exuded from the 
bearing C not only to the surface of the journal G 
but also to the thrust washer F, which in turn absorbs 
the lubricant into its face pores, and thrusts it out 
centrifugally through its side pores into the outer well 
S of the housing and thence through drain holes into 
the main sump O. Lubricant which is thrown from 
the bottom of the journal G by the moulded nylon 
washer M is picked up by two felt wicks T which dip 
into an inner bearing cap U and return the oil to the 
main sump O.—December 10, 1958. 


PUMPS 
806,063. July 19, 1955.—SINGLE ENTRY OVERHUNG 
IMPELLER Pumps, The Harland Engineering 
Company, Ltd., Alloa, Scotland. (/nventor 
Harold Henry Anderson.) 

The invention relates to single entry overhung 
impeller pumps, which are used in boiler circulating 
systems. An object of the invention is to provide a 
pump with reduced thrust and which minimises 
stuffing box pressure. As will be seen from the 
drawing the impeller A is mounted on one end of a 
shaft B which is rotatably mounted in a pump casing 
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C. An annular space D is formed between a vertical 
wall E of the casing C and a face F of the impeller 
remote from the pump entry B indicated at G. An 
inlet H to the space D is provided for connection to 
a boosted pump. A flow restrictor J leads from the 
space D to the impeller delivery space K in the 
volute of the casing C. A flow restrictor L leads 
from the space D to a second annular space M 
between the wall E and impeller face F, which space 
M is provided with an outlet N leading to an exhaust. 
A stuffing box O surrounds the shaft B and a third 
flow restrictor P is interposed between the second 
annular space M and the box. In order to counter- 
act the thrust on the shaft B due to entry pressure 
acting on the impeller in a direction indicated by the 





arrow X, a supply of liquid, the same as that being 
circulated by the pump, is introduced into the space 
D from the booster pump at a pressure higher than 
the inlet pressure. The liquid forced into the space 
D escapes in one direction across the flow restrictor 
J into the impeller delivery space, and in the other 
direction across the flow restrictor L into the second 
annular space M which is open to exhaust via outlet N. 
There is negligible liquid pressure on the stuffing box O 
due to the fact that the space M is open to exhaust. 
The high pressure liquid in the space D and restrictors 
J and L acts on the face F of the impeller A in a 
direction indicated by the arrow Y, opposite the 
thrust imposed by the entry pressure on the impeller. 
The liquid pressure on the face F tends to move the 
impeller A and shaft B in the direction indicated by 
the arrow Y such that the pressure on the thrust 
bearings of the shaft B is relieved. It will thus be 
realised that a single entry overhung impeller pump 
is provided in which the thrust on the impeller, 
caused by the inlet pressure, is counterbalanced. 
Furthermore, as it is only necessary to seal the 
impeller by means of a simple stuffing box a com- 
paratively short shaft may be used..-December 17, 
1958. 


GOVERNORS 


806,011. April 12, 1956.—HypRAULIC SPEED 
Governors, Joseph Lucas (Industries), Ltd., 
Great King Street, Birmingham, 19. (/nventor . 
Denis Ernest Lee.) 

The invention has for its object to provide in a 
simple form a rotary hydraulic governor of the kind 
for varying the pressure of a motive liquid in response 
to the speed of the governor, the motive liquid serving 
to actuate or control a servo or other mechanism. 
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Referring to the drawings, a body A has formed 
in it a cylindrical chamber B. Coaxially with one side 
of the chamber, the body is adapted to receive 
and support a rotary spindle C, one end of which 
being arranged to extend into the chamber. On the 
part of the spindle within the chamber is a flange D, 
one flat side of which serves as a valve seating. The 
flange is held in close contact with a shoulder E in 
the body by a spring F on the outer end of the 
spindle. The closure member G, which operates with 
and is situated closely adjacent to the seating, is of 


123 


annular form, and the side remote from the seating is 
attached to a flexible diaphragm H which is secured 
to the spindle. Also on the spindle and alongside 
the diaphragm is secured a centrifugal means adapted 
with increasing speed of the spindle to move the 
closure member towards the seating. This means 
in the example illustrated, consists of a flexible web 
J on the periphery of which is a relatively heavy 
rim, which is severed radially at a number of positions 
to form separate masses K, which, under the action 
of centrifugal force, can exert, through the diaphragm, 
a lateral force on the closure member, each such 
mass having formed on it a small lateral projection L in 
contact with the diaphragm. The motive liquid is con- 
veyed by an inlet passage M which has a restricted 
orifice NV. This passage conveys the liquid to an annular 
groove O in the body, and thence through a radial 
port P and bore Rin thespindle to the space bounded by 
the flange D and closure member G. From this space 
the liquid can pass between the closure member and 
seating to the chamber B and then can flow freely to a 
drain through the passage S. A branch passage 7 
leading from the passage M serves to convey the 
liquid to a device to be actuated by the liquid. The 
arrangement is such that when the spindle is at rest 
or is rotating at below a given speed, the liquid can 
flow freely through the governor at a rate determined 
by the restricted orifice N in the inlet passage M. In 
this condition the pressure of the liquid in the branch 
passage 7 ieading to the device to be actuated is at its 
minimum. With increasing speed of the spindle the 
centrifugal masses come into operation and move the 
closure member towards the seating, thus restricting 
the rate of flow to the drain, and consequently causing 
an increase of the pressure on the liquid in the branch 
passage 7, this pressure being related to the speed of 
the spindle.— December 17, 1958. 


AERO-ENGINES 

806,038. April 27, 1956.—THRUST-REVERSING MEANS 

FOR JET PROPULSION ENGINES, Armstrong 

Siddeley Motors, Ltd., Park Side, Coventry, 

Warwickshire. (inventor: Horace Sinclair 
Rainbow.) 

The invention relates to a thrust-reversal means of 

a jet propulsion engine of an aircraft, its object being 

to provide a light, efficient and simple thrust-reversal 

means which is inexpensive to produce and easy to 

install. In the isometric drawing, in which the 
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thrust-reversal means is shown in its operative posi- 
tion, the jet pipe A is attached to an outer wall B 
supporting a housing C for a number of thrust- 
reversal rings D. The thrust-reversal rings are fast 
with piston rods E in the actuator cylinders F. The 
rods E also support a jet nozzle G, the inner end 
face of which H is adapted to form a gastight seal 
with the outer end face J of an outer casing K. The 
cylinders F are supported between the end L of 
housing C and a ring M. The end L and ring M 
also support a number of actuator cylinders N for 
piston rods O which are connected to a number of 
baffle segments P. The segments P are pivotally 
cornected at their downstream edges R to the inner 
edge of the nozzle G. The downstream end 
of the jet pipe A has a number of cut-out 
triangular portions T which are adapted to allow the 
baffle segments P to move to their operative positions. 
The operation of the thrust reverser is as follows : 
The thrust-reversal rings D are normally contained in 
their housing C and the nozzle G is in a normal 
position, and the conical baffle segments P are stowed 
between the iet pipe A and the wall B. When the 
thrust-reversal means is operated as shown in the 
drawing, the rings D and the nozzle G are moved 
together, by the piston rods E, downstream reiative 
to the jet pipe A and simultaneously the piston rods O 
move downstream. As the nozzle G approaches its 
outermost downstream position the segments P 
are automatically moved from their inoperative 
positions to their operative positions in which they 
form a substantially conical baffle—December_17, 
1958. 





Launches and Trial Trips 

Autor, closed shelter deck cargo ship ; built by 
William Doxford and Sons (Shipbuilders), Ltd., for 
the Ruthin Steamship Company, Ltd. ; length 
between perpendiculars 450ft, breadth 62ft, depth 
moulded 39ft 6in, deadweight 9500 tons ; service 
speed 154 knots ; five main hatchways, derrick com- 
plement includes two to lift 70 tons ; Doxford oil 
engine, six cylinders 670mm diameter by 2320mm 
combined stroke. Trial, September 24. 

HuRRICANE, oil tanker ; built by Barclay, Curle 
and Co., Ltd., for Rafen and Loennechen, Norway ; 
length S60ft, breadth 71ft 9in, depth 40ft 6in, dead- 
weight 19,700 tons ; twenty-seven cargo oil tanks, 
two cargo pump rooms, two 125kW steam driven 
generators, one 125kW_ diesel-driven generator, 
Wallsend—Doxford oil engine with Bibby detuner, 
six cylinders 750mm diameter by 250Jmm combined 
stroke. Launch, September 25. 

BririsH FuLMAR, oil tanker ; built by Alexander 
Stephen and Sons, Ltd., for the B.P. Tanker Com- 
pany, Lid.; length between perpendiculars 495ft, 
breadth moulded 69ft, depth moulded 37ft, dead- 
weight 14,000 tons, service draught 27ft 6in, service 
speed 144 knots; twenty-seven cargo oil tanks, 
two cargo pump rooms, four 500 tons per hour cargo 
pumps ; Stephen-Sulzer mark 7 R.S.A.D.76 single- 
acting, two-stroke turbocharged diesel engine, 8750 
maximum b.h.p. at 115 r.p.m., 7750 b.h.p. in service. 
Launch, September 30. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetines inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office not later than a fortnight before the 
meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

Tues., Jan. 20.—ALDeERSHOT AND Districts BrancH : Red Cross 
Hall, High Street, Aldershot, Film Show, 8.45 p.m. ye OxForD 
aND Disraict BrancH: Employment Exchange, Oxford, 
“ The Factory Acts,”’ S. J. Emerson, 7.39 9.m. 

Wed., Jan. 2\.—-NOTTINGHAM BRANCH : Mechanics’ Institution, 
Trinity Square, Nottingham, “ Miniature Circuit Breakers in 
Modern Installations,”’ J. A. Robbins, 7.30 p.m. e SouTH 
East LONDON BRANCH : Visit to the G.P.O., Mount Pleasant 
Parcel Office, 6.30 p.m 

Thurs.. Jan. 22.—SouruH Lonpon Brancu : Greyhound Hotel, 
High Street, Crovdon, Film, “ Touch and Go,” J. Weller, 
8 p.m 

Fri., Jan. 23.—Oxrorp anp District Brancn: Malborough 

Club, Didcot, “* Relays and Automatic Control in Industry,” 
WL. Stern, 7.30 p.m. %& STOKE AND Crewe Brancu : Grand 
Hotel, Hanley, “ Elsctronics,’’ F. H. Fryer, 7.30 p.m 
BRITISH INSTITUTION OF RADIO ENGINEERS 

To-day. Jan. 16.—Scorrisu Section : Department of Natural 
Philosophy, The University, Drummond Street, Edinburgh, 
** Satellite Development and the Moon Rocket,’ P. H. Tanner, 


p.m 

Wed., Jan. 21.—West MIDLANDS SECTION Wolverhampton 

and Staffs College of Technology, Wulfruna Street, Wolvere 
hampton, “ Learning Machines,’* P. Huggins, 7.15 p.m. 

Fri.. Jan. 23.—LONDON Section : London Schoo! of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, Inaugural! Meeting of the Medical Electronics Group ; 
Address by A. V. Hill, 6.30 p.m 

ILLUMINATING ENGINEERING SOCIETY 

Mon., Jan. 19.-BaTH anv Bartstrot Centre : Gardiner, Sons and 
Co., Ltd., Showroom, Broad Plain, Bristol, “Open Space 
Lighting,’’ M. W. Pierce and H. F. Stephenson, 7 p.m. 

Twes., Jan. 20.—-Liverroo. Centre: Merseyside and N. Wales 
Electricity Board Industrial Development Centre, Liverpool, 
“ New Light Sources," F. Jackson, 6 p.m. 

Wed., Jan. 21.—NortTH Lancasuire Grove: Demonstration 
Theatre, North Western Electricity Board, 19, Friargate, 
Preston, ““ An Arc.itect’s Approach to Lighting,”’ G. Grenfell 
Baines, 7 p.m. 

INCORPORATED PLANT ENGINEERS 

Mon., Jan. 19.—Institution of Mechanical Engineers, |, Birdcage 
Walk, Westminster, London, $.W.1, “ The Trans-Antarctic 
Expedition,”’ D. L. Pratt, 7 p.m 

Wed., Jan. 21.—Kent BRaNcu King’s Head Hotel, High 
Street, Rochester, “ The Management of Men,"’ Rt. Rev. 
C. M. Chavasse, 7 p.m 

Thurs.. Jan 22.—Merstysipe AND NortH WaLes BRANCH 
Exchange Hotel, Liverpool, “ Earthing Appliances,”’ J. A 
Robbins, 7.15 p.m. 

INSTITUTE OF BRITISH FOUNDRYMEN 

Tues., Jan. 20.—East ANGLIAN Section : Lecture Hall, Public 
Library, Ipswich, “ Properties of Copper-base Alloy Castings,” 
F. Hudson, 7.30 p.m. ¥& SLOUGH SECTION : Lecture Theatre, 
High Duty Alloys, Ltd., Slough, “ Tied or Untied—a Paper 
on Pressure Die-Casting for the Commercial Market,”’ H. R. 
Abram, 7.30 p.m. 

INSTITUTE OF FUEL 

Tues., Jan. 20.—ScorrisH Section: Royal College of Science 
and Technology, Glasgow, “ A Nationa! Fuel Policy,” G 
Nabarro, 7 p.m 

Wed.. Jan. 21.—Yor«snire Secrion : Metropole Hotel, Leeds, 
* Rocket Fuels.”’ A. D. Baxter, 2.30 p.m 

Thurs., Jan. 22.—East MIDLAND SECTION Gas Showrooms 
Lecture Theatre, Nottingham, “Smoke Abatement—-The 
Clean Air Act and the Carbonization Industries,"’ G. E. Hall, 


6.15 p.m. 
INSTITUTE OF MARINE ENGINEERS 
Mon., Jan. 19.—-STUDENT_ MEETING Memorial Building, 76, 
Mark Lane, London, E.C.3, Films, 6.15 p.m. ye West oF 
ENGLAND SECTION : Smith's Assembly Rooms, Bath, * Weld- 
ing in Marine Engineering,’ J. A. Dorrat, 7.30 p.m 
Thurs., Jan. 22.—SouTH WALes SECTION Newport and Mon- 
outhshire College of Technology, Allt-yr-yn Avenue, New- 
port, “ The Duties in the Day of a Seagoing Engineer,”* 1. C. 
Bishop, 2.30 p.m. 
INSTITUTE OF NAVIGATION 
To-day, Jan. 16.—Royal Geographical Society, 1, 
Gore, London, S.W.7, ~ 


Charniey, 5.15 p.m 


Kensington 
Blind Landing Problems,’’ W. J 
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INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Mon., Jan. 19.—Scorrisn Centre : North British Hotel, Princes 
Street, Edinburgh, “Trends in Modern Road Passenger 
Transport,"’ R. Cox, 7.30 p.m. 

Tues., Jan. 20.—West REGIONAL CeNTRE: Liverpool Architec- 
tural Society's Rooms, Bluecoat Chambers, School Lane 
Liverpool, 1, “* The Causes and Prevention of Road Accidents,”’ 
7.30 p.m. ye NortH Eastern Centre: Taree Tuns Hotel, 
Durham City, “ The Manumatic Gearbox,’’ P. J. Holman, 
7.30 p.m. 

Thurs., Jan. 22.-METROPOLITAN AREA: Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2, “* Continental 
Trends in the Design and Manufacture of Heavy Commercial 
Vehicles,"’ A. R. J. Van Der Goes, 6.30 p.m. 

INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 

Mon., Jan. 19.—-Western Centre : Lackham School of Agricul- 
ture, Lacock, Wilts, “* The Drying of Baied Hay,’’ G. Shepper- 
son, 7.15 p.m 

INSTITUTION OF CHEMICAL ENGINEERS 

Tues., Jan. 20.—NoORTH WESTERN BRANCH : Blossoms Hote! 
Chester, “ Separation of Isotopes by Molecular Distillation, 
P. T. Nettlev, 7 p.m. 

INSTITUTION OF CIVIL ENGINEERS 

Tues., Jan. 20.—Great George Street, Westminster, London, 
S.W.1, Joint Meeting with the Royal Institute of British 
Architects, “ The Engineer’s and Architect's Roles in a Specific 
Case of Planning or Construction,”’ Ove Arup and E. D 
Jefferiss Mathews, 5.30 p.m 

Wed., Jan. 21.—Great George Street, Westminster, London, 
S.W.1, Vernon-Harcourt Lecture ; “ Hydraulic Models,”’ 
F. H. Allen, 6.30 p.m. y& NORTH WESTERN ASSOCIATION : 9, 
The Temple, 24, Dale Street, Liverpool, ** Aerial Surveys in 
Liverpool Bay,’’ D. M. Clapp and R. B. Whittington, 6.30 p.m. 
% MIDLANDS (GRADUATES AND STUDENTS) ASSOCIATION 
Room 129, Civic Centre, Birmingham, “Some Aspects of 
Traffic Engineering,”’ J. Loveday, 6 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Jan. 16.--NORTH STAFFORDSHIRE SuB-CENTRE : Technical 
College, Stoke-on-Trent, ‘‘ Operational Experience at Calder 
Hall,””’ K. L. Stretch, 7 p.m. y& LONDON GRADUATE AND 
STUDENT SECTION : Savoy Place, London, W.C.2, “* Frontiers 
of Space Research,"’ R. M. Page, 6.30 p.m. 

Mon., Jan. 19.—RADIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, “* High-Current-Density Ther- 
mionic Emitters,’ A. H. W. Beck, 5.30 p.m. k NorTH- 
EASTERN RADIO AND MEASUREMENT GROUP : utherford 
College of Technology, Northumberland Road, Newcastle 
upon Tyne, “ Power-System Automatic Frequency Control 
Techniques,”’ 6.15 p.m. ye WESTERN SuppLy Group : South 
Wales Institute of Engineers, Park Place, Cardiff, ‘‘ The 
Future Pattern of Nuclear Electricity Power Stations,”’ I 
Everson, 6 p.m. 

Tues., Jan. 20,—MEASUREMENT AND CONTROL SECTION: Savoy 
Place, London, W.C.2, Discussion on * >. Amplifiers,” 
opened by K. Kandiah, 5.30 p.m. ye LONDON GRADUATE AND 
STupentT Section : Assembly Hall, 3 (Tels.) Training Bn., 
R.E.M.E., Arborfield, Berks, Film Evening, 7 p.m. % NorTH 
MIDLAND UritizaTtion Group : C.E.G.B. Offices, 1, Whitehall 
Road, Leeds, Discussion on “ Trends and Future Require- 
ments Affecting the Wiring and Testing of, and Supply to, 
Domestic Installations,’’ opened by M. E. Broadbent, 6.30 p.m. 
te NortTH WESTERN MEASUREMENT AND CONTROL GROUP 
Engineers’ Club, Albert Square, Manchester, “ The Atomic 
Clock,”” L. Essen, 6.15 p.m. SouTH-East SCCTLAND 
Susp-CENTRE : Carlton Hotel, North Bridge, Edinburgh, 
“ Results of Full-Scale Stability Tests on the British 132kV 
Grid System,”" F. Busemann and W. Casson, 7 p.m. 

Wed., Jan. 21.—RADIO AND TELECOMMUNICATION SECTION 
Savoy Place, London, W.C.2, “ Dielectric Materials—Trends 
and Prospects,’’ C. G. Garton, 5.30 p.m. y& LONDON GRanu- 
ATE AND STUDENT SECTION : Visit to Standard Telephones and 
Cables, Ltd., New Southgate, 2 p.m. ye SouTH-West Scor- 
LAND SuB-CENTRE : Institution of Engineers and Shipbuilders, 
39, Eimbank Crescent, Glasgow, C.2. “ Results of Full-Scale 
Stability Tests on the British 132kV Grid System,’* F. Busemann 
and W. Casson, 7 p.m. %&% SOUTHERN CENTRE: Grand Hotel. 
Bournemouth, “* Domestic High-Fidelity Reproduction,”’ J. 
Moir, 6.30 p.m. ¥ OxForpD District BRANCH : Demonstra- 
tion Room, Southern Electricity Board, 37, George Street. 
Cxford, ** Development of Off-Peak Heating with Particular 
Reference to Floor Warming.” S. C. Dinenage, 6.30 p.m. 

Thurs., Jan. 22.—OrDINARY MEETING : Savoy Place, London, 
W.C.2, “* Subscriber Trunk Dialling,’ D. A. Barron, 5.30 p.m. 
% NortH MiIpLanD Centre: Yorkshire Electricity Board 
Offices, Ferensway, Hull, Chairman’s Address (Repeat), 
J. D. Nicholson, 6.30 p.m. %& SHerrieLp Sus-CenTre : Grand 
Hotel, Sheftield, Informal Lecture by Sir Christopher Hinton, 
6.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Jan. 16.—ORDINARY MEETING IN CONJUNCTION WITH THE 
Hyprautics Group: 1, Birdcage Walk, London, S.W.1, 
““Inherent Non-Linear Effects in Hydraulic Control Systems 
with Inertia Loading,”’ J. K. Royle, and “ Response of a 
Loaded Hydraulic Servomechanism,”’ D. E. Turnbull, 6 p.m. 
¥% ScortisH BRANcH : Dick Institute, Kilmarnock, “ Recent 
Developments in the Manufacture of Castings,”’ J. L. Rice, 
RW. Ruddle and P. A. Russell, 7.30 p.m. 

Mon., Jan. 19.—Dersy A.D. Centre : Midland Hotel, Derby, 
“ Air Suspension for Road Vehicles.’’ J. H. Sainsbury, 7.15 p.m. 
% Scottish A.D. Centre: Institution of Engineers and 
Shipbuilders, Glasgow, ** The Working of Sheet Metal and Its 
Fabrication for Motor Bodies,’ G. R. Allen, 7.30 p.m. 
% MIDLAND Grapuates’ SECTION : Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 
** Foundations of Modern Engineering,’ E. G. Sterland 
7 p.m. 

Tues., Jan. 20.—AUTOMOBILE DivIsION: 1, Birdcage Walk, 
Westminster, London, S.W.1. Discussion on the “ Effect of 
Motorways on Vehicle Design and Durability,” 6 p.m. 
% SoutrH Waves BrancH: Guildhall, Swansea, Annual 
Meeting ; Repetition of Presidential Address, “‘ The Mechani- 
cal Engineering of Aircraft Mechanisms,’’ Air Marshal Sir 
R. Owen Jones, 6 p.m. xe NortH Western A.D. Centre 
Masonic Halt, Winmarleigh Street, Warrington, * Suspension 
of Internal-Combustion Engines in Vehicles,”’ M. Horovitz. 
7.15 p.m. ge Easrern Grapuares’ Section: W. H. Alien, 
Sons and Co., Ltd., Bedford, Film Show, 7.30 p.m. 

Wed., Jan. 21.—AppLieD MecHANics Group : 1, Birdcage Walk, 
Westminster, London, $.W.1, Discussion on “ Troubie with 
Vibration,"’6p.m. ye SOUTHFRN BRANCH : Technical College, 
Boundary Road, Farnbcrough, “ The Impact of Engineering 
on Society,” Sir Maurice Bowra, 7.30 p.m. yy NorTH EAsTeRN 
A.D. Centre: New Chemistry Theatre, The University, 
Leeds, Repetition of A.D. Chairman's Address, “ Years of 
Development,”’ R. A. Wilson-Jones, 7.30 p.m %& EAstern 
Grapuates’ SECTION : Town Hall, Luton, Film Show, 7.30 p.m 
% SOUTHERN GRADUATES’ SECTION : Technica! College. 
Brighton, Film Show, 7 p.m. ye WESTFRN GrapuarTes’ 
Section : University Engineering Laboratories, Bristol, 8 
“* Nuclear Power Generation: Present and Future Possibilities 
7.15 p.m. 

viene. dame 22.—Coventry A.D. GRADUATES’ SECTION : “ Wine 
Lodge,”’ The Burgess, Coventry, “ Personality Meeting,”’ 
“Personal Experiences and Observations Made in Three 
Decades of Automobile Engineering,’ H. Mundy, 7.30 p.m 
% East Mipianps Grapuates Section : Technical College, 
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Lincoln, “ The * Deitic’ Engine,’’ D. W. Hobbs, 7.15 p.m. 
%& Lonpon Grapuates’ SECTION: 1, Birdcage Walk, West 
minster, London, S.W.1, “ Prediction of Vehicle Performance,’ 
J. Brown, 6.30 p.m. ye LONDON GRADUATES’ SECTION 

Visit to Firestone Tyre and Rubber Company, Ltd., Brentford, 
2.15 p.m. 

Fri., Jan. 23.—Orxpinary MeetinG : 1, Birdcage Walk, West- 
minster, London, S$.W.t, Thomas Lowe Gray Lecture 
* Marine Refrigeration,’’ H. R. Howells, 6 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day, Jan, 16.—-EASTERN REGION : Golden Lion Hotel, Corn- 
hill, Ipswich. ** The Russian Machine Tool Industry,’ N. Stubbs 
and P. Trippe. 7.30 p.m. 

Vion., Jan. 19.—-MWLaNps REGION : Craven Arms High Street, 
Coventry, “ The Approach to the Use of Unit Heads,” J 
Hebblethwaite, 7.18 p.m. ye NORTHERN REGION : Rutherford 
College of Technology, Northumberland Road, Newcastle 
upon Tyne, * Electronic Computers and the Production 
Engineer,”’ PV. Ellis, 7 p.m. ye NORTH MIDLANDS REGION 
Louis Room, St. James's Restaurant, St. James's Street, 
Derby, “ Materials Handling as Related to Batch Production,” 
F. E. Rattlidge, 7 p.m. % MANCHESTER GRADUATE SECTION 
Reynolds Hall, College of Science and Technology, Sackville 
pie Manchester, ** Modern Welding Processes,’’ H. Roberts, 
7 p.m 

Tues., Jan, 20.-WOLVERHAMPTON GRADUATE SECTION : E vening 
Visit to Stewarts and Lloyd’s. Ltd., Bilston, Staffs % SOUTHERN 
REGION : Town Hall, Oxford, “ Domestic Engineering 
Products,”’ 7.30 p.m 

Wed., Jan 21. —MIDLANDS REGION: College of Technology 
Gosta Green, Birmingham, “ Encouraging Innovation in 
Production Engineering,’ Rt. Hoa. The Earl of Halsburs 

p.m. Ye MIDLANDS REGION : Star Hotel, Worcester, ** Sur 
face Finish,’’ R. E. Reason, 7.30 p.m. %&% NorRTH MIDLANDS 
REGION : Conference Room, Peterscourt, Peterborough, 
“ Some Impressions of Modern Russia,” T. '. Wilcox, 
7.30 p m. % ScortisH REGION : North British Hotel. Princes 
Street, Edinburgh, “ Materials Handling—A Challenge to 
British Industry,” 7.30 p.m. 4 LONDON GRADUATE SECTION 
10, Chestertield Street, London, W.1, “ The Techniques of 
Control,’’ D. L. Davies ; ** Sensing Elements,’* H. R. Hindley 
and “Applications in the Shop,’’ J. C. Wells, 7.15 p m. 
* Sot TH WESTERN REGION: Technical College, Brunswick 
Roaa, Gloucester, ** The New Too! for the Production E ngineer 
—Spark Discharge,”’ A. D. P. Tallents, 7.30 p.m. ye WESTERN 
GRADUATE SECTION Royal Hotel, College Green, Bristol, 

Cold Heading,”’ A. R. Wiseman, 7.30 p.m. WALES 
REGION : Central Library, Swansea, “ Photography in Engi- 
neering,’* P. H. Herbert, 7 p.m. 

Thurs., Jan 22.—-NORTHERN IRELAND REGION Kensington 
Hotel, College Square East, Belfast, “‘ How the Trade Union 
has Cc hanged with Industrial Progress,"’ A. Boyd, 7.30 p.m 
ot i —— REGION : Old Palace, Maidstone, Kent, 

akin igs, ools Mo : 2 ss,’” 
a = a on a and Moulds in Epoxide Plastics, 

Fri., Jan. 23.—-Wa rs REGION : South Wales Institute of Engi- 
neers, Park Place, Cardiff, ‘ Plant Utilisation and Lower 
Costs,’’ S. J. Watkins, 7 p.m. 

INSTITUTION OF THE RUBBER INDUSTRY 

Wed., Jan. 21.—SOUTHERN SECTION Polygon Hotel, Southamp- 


ton, “* The Impact of Atomic Energy on Rubber and Plas 5 
oy ay es ic . u r and Plastics, 


INSTITUTION OF STRUCTURAL ENGINEERS 


Tues., Jan. 20.—-ScottisH BRANCH: Institution of Engineers 
and Shipbuilders, Glasgow, “‘ Field Investigation of Some 
Engineering Structures,’’ A. R. Dykes, 7 p.m. 

Wed., Jan. 21.-YORKSHIRE BRANCH : Metropole hotel, Leeds, 
“ Housing the Dounreay Fast Reactor,’’ N. T. Barrett, 6.30 p.m, 

Thurs., Jan. 22.—11, Upper Belgrave Street, London. S.W.1. 
““ Modern Large Span Suspension Bridges,’’ O. A. Kerensky, 


6 p.m. 

Fri., Jan. 23.—MItpLaNp Counties’ BRANCH: James Watt 
Memorial Institute, Birmingham, “* Some Modern Examples 
of Reinforced and Prestressed Concrete Work,”’ A. P. Mason. 
6.30 p.m. 

JUNIOR INSTITUTION OF ENGINEERS 

To-dav, Jan. 16.—-Pepys house, 14, Rochester Row, Westminster, 
London, S.W.1, “ Engineering Uses of Epoxy Resins,’’ R 
Land, 7 p.m. 2 

Fri., Jan 23 -Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, * Cutting Fluids,’’ W. R. Steet. 7 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 
To-day, Jan. 16.—Engineers’ Club, Albert Square, Manc “ 
* Soil Mechanics,"’ E. LI. Morgan, 6.45 my ~ sansa 
MANCHESTER STATISTICAL SOCIETY 
Fri., Jan. 23.—Portico Library, 57, Mosley Street, Manchester, 
** Operational Research in the Coal Industry,’” M. G. Simpson, 
6 p.m, 


NORTH EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 
Fri., Jan. 23.—Lecture Theatre, Mining Institute, Neville Hal: 
Newcastle upon Tyne, “Sea Trials on a Cargo-Passenger 
Liner with Block Coefficient 0-672, and on a Large Tanker 
with Block Coefficient 0-770,"’ G. Aertssen, 6.15 p.m 


PLASTICS INSTITUTE 


Tues., Jan. 20,—LONDON SECTION : Wellcome Building, 183-193 
Euston Road, London, N.W.1, * Fluorine Containing Poly- 
mers,”’ M. G. Stacey, 6.30 p.m. : 

Wed., Jan. 21.—NoORTH-EASTERN SECTION : Eldon Grill, Grey 
Street, Newcastle, “‘ Melamine Resins ana their Applications,”’ 
F. P. Grimshaw, 7 p.m. ; 

REINFORCED CONCRETE ASSOCIATION 

Fri., Jan. 23.—MIDLAND Countigs’ BRANCH: James W 
Memorial Institute, Great Charles Street, Birmingham. Pte 
Modern Examples of Reinforced and Prestressed Concrete 
Works,’’ A. P. Mason, 6.30 p.m. 

ROYAL SOCIETY OF ARTS 

Wed., Jan. 21.—John Adam Street, Adelphi, London, W.C.2 
* Technical Education A Prognosis,"’ The Rt. Hon Lord 
Nathan, 2.30 p.m 

ROYAL STATISTICAL SOCIETY 

Wed., Jan. 21.—-London School of Hygiene and Tr cal M - 
cine, Keppel Street, London, W.C.1. * Production and Tre. 
ductivity Movements in the U.K, since 1900," K. S. Lomax 
5.15 p.m. é 

SHEFFIELD SOCIETY OF ENGINEERS AND 
METALLURGISTS 

Mon., Jan. 19.—University Building, St. George’s Square 
Sheffield, Annual General Meeting and Presidential Address. 
7.30 p.m. : 

SOCIETY OF CHEMICAL INDUSTRY 


Jan. 22.--Corrosion Group: College of Technology 
Park Road, London, S.W.11, Conversazione. 
’ 


Thurs., 
Battersea 
6.30 p.m. 

SOCIETY OF INSTRUMENT TECHNOLOGY 

Wed., Jan. 21.—-NEWCASTLF SECTION : King’s College, Newcastle 
upon Tyne, “ Applications of High Speed Strain Recording 
eves, 2. seg p ~" % S. WaLes SECTION : Welsh 

‘college o van echnology, Cardiff, ** D; ¥ ad 
C. H. Copley, 6.45 p.m. a Se 
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ting Wm Touch witty 
ASSOGIATED LEAD 


usually leads to better things 







No matter how you do it, no matter what your 
particular industrial need is, getting in touch with 
Associated Lead is bound to lead to better things—better 
products, better processes—for you and your industry. 
Associated Lead Manufacturers Limited is a single 





company specialising in the manufacture and supply of f 
lead in all its many forms; alloys; pure metals; Ry 





Painn hate 





-_ 





ASSOCIATED LEAD MANUFACTURERS LIMITED ciements House, 14 GRESHAM STREET, LONDON, E.C.2 (seat) 


CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER. 


oo 
_ ah 





Export enquiries to; Associated Lead Manufacturers Export Co. Ltd., Clements House, 14 Gresham Street, London, E.C.2 


special chemicals and pigments. F Sag, m oOtay 3 
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1887—and the crowning labour of M. Gustave 
Eiffel is daily rising higher. Straddling the 
boulevards upon four gigantic legs, it will rear 
its 7000 tons of metal 985 feet high above 
Paris and supersede the Arc de Triomphe as 
a symbol of the capital city of France, a fitting 
tribute to Eiffel the builder in Iron... 





Fabrications to us at Craufurds, too, mean 
building for the future, with strength and 
dependability, using good materials and fine 
workmanship. Large or small your fabrication 
problems can be our concern. 


A. 13ft. Dia. Hopper 
in iin. Mild Steel Plate 


A (4ft. Dia 


A Framework and 
covers on Large Work 
Projector by Optical 
Measuring Tools, Ltd. 


 FABRICATIO 


> = 


* Se 


For Fabrications in all shapes and sizes consult : 


DENMARK STREET, MAIDENHEAD, BERKS. 
Telephones : 2585 PBX 
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To t g 
ou he ¢ 
echni cal Advisory 
iCceé i ole coun 
Plus-Gas Formula ‘A’ Dismantling Fluid 
(Rust Remover 


Plus-Gas Formula ‘B’ Protective Fluid 

_ Do you know of 
Plus-Gas Formula ‘E’ 
External Metal Treatment 


e tannating primer? 


1/11 Hay Hill 
London W1 
Tel: HYDe Park 95669 
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UP TO 1: CWTS. 





“AWKWARD” 
MACHINING & 
GRINDING 


PROTOTYPES 
AND SPECIAL 
PURPOSE MACHINES 


REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
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Wanted-a SPRING 


Idle machinery: or — | 
lost money You can usar : 
SPECIAL REPLACEME 
pa CCURATE details of you 


send A 
or h Isles - -- 


Britis 
Not only in the nd to 
are, BOMe Nw ww 
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This precision machining of a crankshaft 
is typical of the high standard of 
workmanship offered by Plowright. 


With craftsmen capable of working to a 
tolerance of :0005” and the facilities 

of modern engineering workshops, 
Plowright are able to undertake most 
types of machining and fabrication. 


il L Hl i 


HH) 


Tem 7 BROTHERS LIMITED 


ENGINEERS CHESTERFIELD 








TELEPHONE 7161 








TELEGRAMS ‘PLOWRIGHT’ 


London;Office: 197 Knightsbridge, S.W.7 Tel : Knightsbridge 2525 






us 











THE ENGINEER 
,@eeeeseeeee80 @ 


Big heads 


little heads 


Hexagon and fiddle heads, 
Square heads, rare heads, 
countersunk and cheese. 





Round necks, square necks, 
strength-enough-to-spare necks, 
oval necks, novel necks 
—even more than these. 


The Lanarkshire range of standard bolts and nuts 
available from stock is quite staggering. Materials range 
through conventional black, bright, and brass to 
copper, stainless steel, and the special application 
bronze alloys. 

Specials? Certainly! And with very little delay. 


. . ; ' _ ; st AN ac 
BOILERS UNDER Oana 


AUG Di 


ASS : 


Buyers tell us our ‘Monthly Stock List’ is a great help in requisitioning. 
If you aren't yet receiving a copy, just send your name and address to 


CONSTRUCTION AT 


NORTHFLEET ‘ Wows 


HAMILTON - LANARKSHIRE - SCOTLAND 
Telephone: Hamilton 1241/4 








by 


FOSTER 
WHEELER 


for the 


CENTRAL 
ELECTRICITY 
GENERATING 

BOARD 


Illustration shows tube wall assembly for 


one of 6 P.F. reheat boilers 
; THE MODERN EASY WORKING 
at Northfleet Power Station. Eac LIGHT-WEIGHT GEARED BALL 
c ion. Each boiler BEARING SCREW LIFTING JACK 

; PE B.B. 140. 
860,000 lb/hr; 1600 psig; 1010 F. : CAPACITIES 15-75 TONS 


Write for 
list B.B.2/1 


Yin) 
bs ee 


LIMITED == (LIFTING APPLIANCES) ITD 3 


A 


FOSTER WHEELER 








RYLAND STREET WORKS, BIRMINGHAM 16. Tel: EDGbaston 3508-9 Grams: ‘OLDENS, B’HAM.’ 
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DROP FORGINGS 
, for the 
{ 
i 
: 


NAPIER DELTIC 


diesel engine 














The 3,300 h.p. ‘ENGLISH 
ELECTRIC’ Deltic 
Locomotive is the most 
powerful single-unit diesel 
electric locomotive in the 
world. The main power 
transmitting gears in the two 
Napier Deltic engines in the 
Locomotive are manufactured 


from Firth-Derihon forgings. 





SHEFFIELD & DARLEY DALE 


(B) FIRTH - DERINO 


THE FIRTH-DERIHON STAMPINGS LIMITED, SHEFFIELD 
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Your opportunity 
to try one 


The possibilities of improving your lifting 
facilities at moderate cost by the use of 
Morris electric chain hoists are boundless. 
Hang one of these hoists on a hand overhead 
crane, jib-crane, cat head, or overhead 
runway, and immediately, faster lifting with 
less effort is yours. The illustrations on the 
left may serve to stimulate your own ideas, 
and if you would like to try out some promis- 
ing application right now, we would be glad 
to send you a hoist on approval. 








Select a suitable type of hoist with the help 
of our folder Section 80/3 (which we will send 
you on request), let us know the capacity, 
electric current supply and the height of lift 
required, and you can decide promptly and 
on the spot whether your latest idea for 
speeding up a routine job of lifting is or is 
not a practical proposition. Our guess is 
that it will be ! 


Morris electric chain hoists are made in 
4-, 4- and 1-ton sizes, in the form of either 
pendant or push button control. There is 
also available a 2-ton electric chain block 
which is described in Section 74/3. Dual 
speed units in the electric chain hoist range 
can be supplied when required. 





Resident ‘engineers available or consultation in 
London, Glasgow, Manchester, Birmingham, Leeds, 
Sheffield, Newcastle, Cardiff, Bristol, Dundee, Liver- 
pool, Nottingham and Bury St. Edmunds. 











Subsidiary Companies :— 

The Herbert Morris Crane & Hoist Company Limited, 
Niagara Falls, Canada 

Herbert Morris (S.A.) (Pry.) Limited, Benoni, Transvaai 
South Africa. 

Herbert Morris (Australia) Pry. Limited, Sydney, 
N.S.W., Australia. 
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TELEPHONE LOUGHBOROUGH 3123 
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Push Button 
controlled 
models are 

also available. 


ENGLAND. 
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BR OADFO OT 





Broadfoot engineering and metal founding has been serving 
marine engineers for a century. Among the specialities for 
which the name has long been noted are valves. The range 
today covers every meed—and Broadfoot resources 
guarantees materials, workmanship and delivery. 

Other specialities include tailshaft liners, stern tube bushes, 
valves, castings up to 8 tons in brass, gunmetal and phosphor- 
bronze. Also plain and decorative floor coverings in 
linoleum, cork, rubber, and “Teakoid”. 





JOHN BROADFOOT & SONS LIMITED 
Established 1852 


INCHHOLM WORKS, FERRYDEN STREET, WHITEINCH, GLASGOW, W.4. 
ON ADMIRALTY, AIR MINISTRY, WAR OFFICE & COLONIAL OFFICE LISTS 
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IN GREY IRON, GUN METAL, 
HIGH TENSILE BRASSES AND 
ALUMINIUM 


from print 
to product! 


THOS. HOLGROFT 


AND SONS LIMITED 
ETTINGSHALL FOUNDRY, WOLVERHAMPTON TELEPHONE: WOLVERHAMPTON 41271 2 
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SPEED e 


IN REMOVAL 





IMMEDIATE FREEDOM from 


anxiety 
PLANNED DISMANTLING 


REMOVAL ERECTION 
INSTALLATION AND 
MAINTENANCE OF 
MACHINERY AND PLANT 


WHEN ENTRUST 


Telephone 
BIRMINGHAM MIDLAND 573! P.B.E 


CARDIFF 25471 





MACHINERY 
INSTALLATIONS 
LIMITED 


60a, High Street, Acton, London, W.3. 
Phone Acorn 6044 P.B.E. 


ED TO 


GLASGOW CITY 6597 NEWCASTLE UPON TYNE 22336 
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INDUSTRIAL « TRACTION GEARS 


me 
Sa 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non standard ratios 
available from 5:1 to 50:1. 

3”, 4’, 5”, 6” and 8” Worm Gear 
Centres. 





Illustrated : 
3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOSTOCE & BRAMLEY ED. 


SPECIALISTS IN POWER TRANSMISSION 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 


HUGH SMITH 


4-COLUMN TYPE 


ELECTRO-H YDRAULIC PRESSES 





STALYBRIDGE 
206 














Hugh Smith produce a range of 4-column presses, 
and we illustrate a 500 ton electro-hydraulic machine 
recently completed. It is of all steel construction 
and is equipped with an upstroking ejector ram of 
70 tons power. The high speed approach stroke is 
arranged through the prefilling valve mounted in the 
overhead tank. The control desk includes the two 
valve levers and other controls conveniently to hand. 
We shall be pleased to quote for 4-column presses on 
receipt of details of horizontal and vertical daylights, 


power and stroke required. 





HUGH SMITH & CO. (POSSIL) LTD. 


HAMILTONHILL ROAD, GLASGOW, N.2. 
Telephone: POSSIL 8201/3 Telegrams: ‘* POSSIL, GLASGOW ”’ 


Hugh Smith Machine Tools include PLATE EDGE PLANERS - PLANO-SHEARS - BENDING ROLLS - STRAIGHTENING ROLLS - PLATE BENDING PRESSES - FLANGING PRESSES 
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Welding 








a Structures 


Part of 2,000 ton contract 
for U.K. Atomic Energy 
Authority, Springfields 
Plant, Preston 


























: Ny | Pressure Vessels 


7 : ‘ Vessel for Shell Petroleum 
4 Co. Lid., 55 ft. long; 
le , . 6 ft.6in. dia. To ASME Code W 


° 
The photograph above shows site ; 
welded Cyclones and Precipitators : - ~\ 
RAL Ld “7 > oe 
° ° . 4 i me fe 
with supporting structures. Lh : z "7 
. ,= » WATSON -- BcLTON y| 
Inspection facilities include laboratory equipped ‘ 4 T mccntinanal a. al - 
with up-to-date testing machines and radiography. 
e 
New bay on Works now completed—production a 
area increased by 35,000 sq. ft 
a 
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Robert Watson & Co. 


(CONSTRUCTIONAL ENGINEERS) LIMITED 

Bolton, Lancs. 

Telephone: Bolton 5125 (7 lines) 

Telegrams: Watson, Telex, Bolton s 
and at London 

Telephone: Belgravia 3785-7 

and Bristol 

Telephone: Filton 2361 


OO 
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BUDWORTH gas turbines 


Now available for— 


Alternators 

Fire pumps 

Land drainage and salvage pumps 
Hydraulic pumps 

Ships’ generators and auxiliaries 
High speed motor boats 

Air compressors 


.... 2 45/60 hp. Ventilating fans 


version of the Bud- 
Patent No. 704678 , worth turbine with 


and others applied for several alternative 
reduction gears for Aircraft H/F generators 


all portable and 
other power re- Also available as an air compres- 


quirements. 


These hand-started gas turbines are without electrics, will burn diesel oil, 
paraffin, or petrol without alteration, have the highest power/weight ratio of 
any small gas turbine, and need virtually no maintenance. — 

There is no ducting, and for higher powers muluple installations of the basic a large supply of hot air may be 
turbine unit can be built up. required 


Please write for further particulars or demonstration 


DAVID BUDWORTH LTD. - ENGINEERS - HARWICH - ESSEX - TEL 116 


Propeller turbine for light aircraft 


sor, for ventilating and heating 


purposes, and for processes where 














Now. more than ever, engineers 
recognize the superior efficiency 
of Bellows Type Expansion Joints 
supplied by Teddington for 
pipe-work. 

Teddington Industrial Bellows, 
butt-welded from highly-finished 
cold rolled stainless steel sheets, 
are specially designed and made to 
stand up to exacting temperature 
and pressure requirements. Their 
cenvolutions allow expansion 

and contraction under extreme 
conditions. 

Wherever pipe-work is subjected 
to vibration and movement in any 
direction, a Teddington Bellows 
with a suitable end-fitting will 
solve the problem. 


Write for our descriptive brochure, A.13 
or discuss your problem with our engineers. 


Teddington Bellows are produced in technical collaboration with 
the Solar Aircraft Co., U.S.A. 





a a 
! 


YJ TEDDINGTON BELLOWS 


Teddington Aircraft Controls Ltd., Industrial Bellows Division, Ammanford, Carmarthenshire. Telephone : 
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—‘There’s 
a bit of 
Bray 
in almost 
everything 





Why not bring your product ideas and process 
problems to Bray? You will most probably 
find the answers in the standard Bray range 





and specialist engineers are always available 
to advise on new developments. 






‘ 
















Bray reliability 
serves industry 


When a process calls for 
controlled temperatures, 
Bray can satisfy the most 
exacting requirements. With 
jets to turn the gas into heat 
and with a comprehensive 
range of electric elements. 
Bray spray jets serve industry 
too—providing the most 
accurate distribution of chem- 
icals, oils and other fluids. 















Bray vision 
serves the appliance 
manufacturer 


With jets and elements... 
with ceramic insulators... 
and with mass-produced 
intricate components—gear 
trains, clock-work mech- 
anisms, transistor cans— 
requiring consistent produc- 
tion to fine limits. 





GAS JETS & BURNERS 










Bray adaptability 
serves the housewife 


In gas and electric cookers 
and fires... in telephones 
and televisions... in a 
thousand and one domestic 
appliances, Bray electric 
heating elements, Bray gas 
jets and Bray ceramic insul- 
ators are doing the jobs they 
were designed to do. 












Bray research 
serves the electronic 
engineer 


With electro-ceramic insul- 
ators, mass-produced to close 
dimensional tolerances for 
radio, telecommunication and 
electronicapparatus, cooking, 
heating and _ pyrometric 
equipment. 










Bray development 
serves the farmer 
With a range of spray jets for 
agricultural and horticultural 


purposes. 











if R v 
| B a 





GEO. BRAY & CO. LTD. LEICESTER PLACE LEEDS 2. TELEPHONE: LEEDS 2098! (10 LINES) TELEX - 55186 


ELECTRIC HEATING ELEMENTS You must read = ef ’ ae 
ELEGTRO-CERAMIG INSULATORS ——suriautrso yore poolcorin, ie Sat 
LIGHT PRECISION ENGINEERING 










~ 


We will gladly send you | ; 
a Copy on request. | 
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automatic screens 


FOR CONDENSER COOLING 
WATER - POWER STATIONS 
WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 





PUMPS FOR AIR 
WATER & VACUUM 








F. W. BRACKETT & CO. LTD. 


COLCHESTER Telephone: 3958 
P970 










































OVERHEAD + TRAVELLERS + ELECTRIC GOLIATH 
: MARSHALL : 
< e 7 
“| > FLEMING =: |: 
9 

oa v e z 
" @ 
YU m 
O > 

DELLBURN —- MOTHERWELL:-SCOTLAND 
oud Telephone: Motherwell 50 Telegrams : “Deliburn” Motherwell! iw) 
LOCO STEAM + ELECTRIC GOLIATH «: TRAVELLER . 

















get into the corners... 


with the new vertical channel brush fitted to the Lewin Mechanical Orderly. 
The small overall width of this fine little vehicle makes it ideal for those narrow 
roads and confined areas and with the addition of the vertical channel brush 
which can be independently controlled for sweeping gutters and depressions. 
A fresh swept appearance is left — the pride of any Borough Council or 
Corporation. 


Sweeping width 4 ft. 9 ins. Sweeping speed 3 to 10 m.p.h. 150 gallon water 


tank, refuse capacity 3 cubic yards. Powered by Perkins P.3 diesel engine. The 
vertical wire channel scarifying brush has been designed as suitable for fitting 


to existing machines if required. LEWIN ROAD SWEEPERS LTD. 
Ons or rme (BROCKHOUSE) comrsnres 


Mechanical Orderly* 








Head Office: Victoria Works, West Bromwich, Staffs. 
*Phone: Wednesbury 0243 


London Office: 25, Hanover Square, London W.1 
*Phone: Mayfair 8783 
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BTH 11-kV 
AUTOMATIC 
CIRCUIT-RECLOSERS 


improve 
continuity of supply 


on rural lines. 


Operating in conjunction with slow-blowing 
fuses, the BTH automatic circuit-recloser 
prevents transient faults from causing lengthy 
interruptions of supply. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED 
on A.E.I, Company 


* WILLESDEN - ENGLAND 
A5I75 


73 
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A hew Tool Gree! 





D STEEL 






Mushet Special ““VG"’ high-speed steel is the very latest 
development of tool steels in the United Kingdom, by Samuel 
Osborn & Co., Limited. Remarkable results under production 
conditions are assured, far in advance of other tool steels in 
this category. 


Stocks of lathe tools, planer tools and toolholder bits, in this 
steel, are available in standard sizes. 


IMPROVED PERFORMANCE FROM MACHINE TOOLS 


lf you use centre lathes, capstans, automatics, combinations, 
planers, shapers, boring mills, etc., these tools will: 


* CUT FASTER 
* LAST LONGER 
* MACHINE TOUGHER MATERIALS 


—including Nimonic alloys 


* REDUCE PRODUCTION COSTS 


® ALSO AVAILABLE 
IN BAR AND 


BLANK FORM 




















f 





ip 
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SAMUEL OSBORN & CO., LIMITED 


ectLYoOeE ST -O2°8 & worRrK«K Ss, SHEFFHIHEL D 
FINE STEEL MAKERS STEEL FOUNDERS ENGINEERS’ TOOLMAKERS. 












SAVE 


: 15/ in furnace oil costs! 


The Premier Industrial Self-Proportioning 
Oil Burner with selective AUTOMATIC AIR/OIL RATIO ensures maximum 


efficiency with greater fuel economy by one single control. 


Better heating uniformity and more a<curate control of temperature 
New atomizer with twin vortex cups gives two-stage atomization 
New oil valve handles every grade of fuel oil and creosote pitch 


Smoke virtually eliminated 


Easy to install, operate and maintain 


send now for Leaflet S.P.19. 


PREMIER OIL BURNERS, EASTBOURNE STREET, WALSALL. 
Telephone: Walsall 3055. 
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DRAFTING MACHINES & 
DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of Drawing Instruments of quality 


Isis studio drafting machine on Isis tubular stand. 
This is a light-weight precision 
machine for smaller sized boards 
up to 42” by 29%” 











Isis drawing table fitted with 
.) parallel motion straight edge. 


A 












slide rules of precision 





Isis drawing table fitted with Isis 
drafting machine. 








DRAWING OFFICE SUPPLIES AND EQUIPMENT 


36 & 41 QUEENS ROAD, COVENTRY — 


Grams : ‘ISIS’ Coventry. 
Tel : Cov. 62058-9. 











RMON NOT NOT NOT NOR NTNO TNO NOT HORNE” 


REDGING PLANT 


To the Largest Dimensions and Capabilities 





PATENT CUTTER HOPPER DREDGERS. PATENT DIPPER DREDGERS. BUCKET 
DREDGERS. GOLD AND TIN RECOVERY DREDGERS. FLOATING CRANES 


Hopper Barges, Screw Steamers, Side & Stern Paddle Wheel Steamers, Tugs, &c. 
New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers 





built for the 
SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND QUEENSLAND GOVERNMENT, FOR ROCKHAMPTON 
‘Phone :—Paisley 4121. Tele. Add.—‘‘Pheenix, Paisley."’ Dredging capacity: 1,000 cubic yards per hour 
Vessel can suck from its 800-ton hopper delivering to a distance of 1,000 feet 
London Office: 54-62 Regent Street, W.1. Tel. Regent 6247 to a height of 16 feet. 















FLEMING X FERG USON, LTD. TWIN-SCREW TRAILING SUCTION HOPPER DREDGER “FITZROY” 
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This... 


...1S a line we’re not shooting! 


New, dramatically improved Mobil DTE Oils give a balanced protection 

and service performance that no other oil on the market today can equal 

New Mobil DTE Oils for hydraulic and circulating systems have 

many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 


LONGER OIL LIFE a 


STABILITY AT ALL TEMPERATURES 


FREEDOM FROM DEPOSITS yw 


balanced 
Mobil DTE Oils 
for protection 
and performance 
no other oil 
can equal 


PROTECTION AGAINST RUST AND CORROSION 


QUICK SEPARATION FROM WATER a 
LESS WEAR ~ “a 


ASK THE MAN FROM MOBIL 


Chis line is no exaggeration. It 1s the plain truth, 


11] iting 


ther well known hydraulic and circulating 


proved in careful tests against o 
oils. The line down our left-hand margin 1s taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 


SEE CE, (Se RY een eee er Cell akon en 
expiain how, on balance — on the results of all the tests — 


new Mobil DTE Oils show a clear advantage that can mean lower 
proved production in your business. 


costs and im 





MOBIL OIL COMPANY LIMITED, LONDON S.W.1 




















RUBBER COMPANY RUBBER BONODERS 





PREPARING 


TO SHEET OFF 
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BEDFORDSHIRE 
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A new way with Pipes, elbows, 





The illustration ts shown by courtesy of Rolls-Royce Limited 


ducts and valves 


Wilmot Breeden, interested in the manipulation of metal in the cold state, 
have developed, in co-operation with famous jet engine firms, manufacturing 


methods for systems handling fluids at high and low temperatures. 


Pipes, elbows, ducts, valves and bearing housings are formed in nickel-chrome alloys ina 
succession of press operations from a flat blank. Other processes are rolling, spinning, welding, 
precision machining and high temperature brazing in atmosphere-controlled furnaces. 
The method allows for a high degree of accuracy and thus minimises leakage problems. Complex 
and varied formations can be quickly produced. Pipe bend radii can be kept small in relation 
to diameters without appreciable variation in wall thickness or change of section. Strict 
quality control is maintained by our radiological and metallurgical laboratories. 
The illustration shows a typical component which forms part of the external 
anti-icing ducting of the Rolls-Royce Conway engine. This system has metal spherical sealing 


faces and transmits air at elevated temperatures and pressures with a minimum of leakage. 


If you have an application for this new method we should be pleased to investigate and advise. 


Wilmot Breeden. are skilled in metal Manipulation wumot Breeden Ltd., Birmingham 
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NON - FERROUS 
SAND CASTINGS 






ANAS 















IN ALUMINIUM BRONZES * MANGANESE 
BRONZES «+ NICKEL BRONZES * PHOSPHOR 
BRONZES * GUN METALS * ALUMINIUM 


ETC * PATTERNMAKING AND MACHINING 


HERE IS A GROUP OF TYPICAL BRONZE 
CASTINGS THE LARGEST WEIGHING 35 CWTS 





CHILL » 
BRON A: AND GUN 
METAL « SOLID AND 


CORED BARS 
4 FOR 


(BRASS & ALUMINIUM FOUNDERS LTD) BUSHES LINERS r 
vif AS Te 
of 


aadayen of Hope ae 


NEWCASTLE e STAFFS) @ Phone: 52311 (3 lines) 





















.C.1. SODIUM NITRITE 


for protection against corrosion 


The corrosion of metals — 
particularly of ferrous metais— 

can often be prevented or retarded by the 
controlled application of sodium nitrite. 











APPLICATIONS INCLUDE 





Transport and storage of oil products 
—tankers, storage tanks, drums. vipe-lines 

Cutting and grinding oils 

Lubricants and greases 

Wrapping materials for steel products 

Protection of newly-cleaned stee! surfaces 

Vitreous enamelling 

Industrial cooling and heating systems 

Radiator systems of automobiles 

Hydraulic power tranemission systems 

Pressure-testing equipment 

Turbine lubrication systems 

Packed aqueous products 


















Literature and full technical service 


available on request 
IMPERIAL CHEMICAL INDUSTRIES LIMITED EQ 


LONDON, 8.W.! 
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MATTHEW HALL 


GROUP OF COMPANIES 
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‘Give me but one firm spot 
on which to stand, 


and I will move the earth’ 


ARCHIMEDES 287-212 8.Cc. 


CRANES: TO ANY SF 
Also makers of Pumps 


H. CARRUTHERS @& CO LTD - HAMILTON 


THE ENGINEER 


ECIFICATION 


STREET - GLASGOW -: $2 


SCOTLAND 





PPR IS 


Se 
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LOW-TENSION A.C. AIR BREAK SWITCHGEAR 


- 


“One of thirty-six 

composite Switchboards which are 

being installed in the South of Scotland 

Electricity Board’s Generating Station at Kincardine.” 


GONSULTING ENGINEERS - 
AIR-CIRCUIT BREAKERS. COPPER CONNECTIONS, AND MESSRS. KENNEDY & DONKIN 


BUS BARS TESTED IN ACCORDANCE WITH A.S.T.A. 16. 


Manufacturers of Air Break Switchgear 


FOR BOOKLET 1F/2 WRITE TO for the past fifty years. 


dalle) oma —leol lla al—m mie 
SWITCHGEAR WORKS CASTLETON * ROCHDALE * LANCS 














Jan. 16, 1959 


THE ENGINEER 83 











Overhead Electric 
Travelling Cranes by 





E.O.T. Cranes up to 50 tons S.W.L. and 100 ft. span 
Electric Hoists up to 10 tons S.W.L. 


Jib Cranes, Goliath Cranes, 
Winches, Telphers & Runways 


Full Catalogue sent on Request 













Reed Crane and Hoist 
Company Limited 


Lodge Causeway, Fishponds, 
Bristol. Telephone : 65-3237/8 Bristol 














A medium capacity Heat 
Treatment Furnace from the 
Barlow-Whitney range. Wide 
choice of standard models, 
and, of course, custom-built 
units to order. 


~ Astory to TELL! 


—we mean a true story of course 
and one that if written fully would 
be far too long to read because it 
would cover a period of twenty-five 
years of intense activity, during 
which a wealth of experience and 
‘know-how’ has been acquired 
about designing and building better 
equipment for all sorts of industrial 
heating applications for important 
concerns everywhere, and how this 
non-stop activity continues at an 
ever-increasing pace because today 
the name ‘‘ Bariow-Whitney "’ is the 
first choice in the best circles when 
it comes to— 


Heat - Treatment Processing 
Equipment of all kinds 


OVENS & FURNACES, 
VACUUM & PRESSURE IM- 
PREGNATION PLANTS, 
TROPICAL TESTING CHAM- 
BERS, TINNING BATHS & 
LEAD POTS, WAX & COM- 
POUND KETTLES. 


And many other types of equipment 
including, of course : 

SPECIAL PROCESS PLANT TO 
MEET REQUIREMENTS 


Write for further details quoting reference 5B 





BARLOW-WHITNEY LTD. 2, Dorset Sq., London N.W.1. Tel: AMBassador 5485-6. 


Works, London & Bletchley. 





8M) 
































SPONGE RUBBER 


— Drum Seals 

— Motor Mounting Cushions 

— T.V. Tube Dust Seals 

— Door and Cover Seals 

— Quality and hardness to 
requirements 


The HUNTINGDON RUBBER Go., Lro.J 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines) 
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Powerful, 
Positive, : 


FOUNDRIES LTO 
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- SPECIALIST FOUNDRY 
4 for 
eA BLACKHEART MALLEABLE IRON 


and 


TAYLOR 


Multiple Disc 
CLUTCHES 


Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings RO SNR RENN ERD CHNONE 
ofetee and the ability to perform continuous 
Mining and Quarrying Plant me =| heavy duty without frequent adjust- 
Cement, Brick, Pipe and Tile Works mam 6j ment, make Taylor Multiple Disc 
Heat Treatment Plants EB ergy sya eednadeaemmeg er ey 
cool, piant, civiland heavy engineering. typical application. The 


together with many others pexm | Such characteristics are ensured by :— SS ee ee 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 





totete Heat treatment and total enclosure of sitive and completely 

CASTINGS SUPPLIED AS CAST Ree | all operating parts; positive locking; j5/tpor"Y, Suneeg ‘re. 
OR FULLY MACHINED corer single point adjustment and precision duction gear, to transmit 

ore” the enormous effort 





oratet manufacture on modern plant. A spolied in actuating the 
Manufacturers of ‘PULMAC’ Pulverising Mills =|: Taylor Clutch is a self-contained unit, e™orsency sluice gare on 


a Scottish Hydro-Electric 
for Fine Grinding 


easily assembled, quickly fitted and Project. The teacures mentioned above qualify 


Taylor Clurches to satisfy such exacting de- 
produced to perform many years of mands because they constitute the very 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD § = strenuous work. an an 6 Ger We ee 
Lutterworth, nr. Rugby. Tel. Lutterworth 10, 60 & 152 Bo 


ct fan _ |TAYLOR INDUSTRIAL CLUTCHES 
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#o%e 8”, 
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DRYSDALE 
‘Vertoil’ and Horzoil’ 


(PATENT PUMPS) 


These pumps are of the positive displacement rotary gear-wheel type. The 
*“ Vertoil”’ is a marine pump, designed for such duties as forced lubrication, 
oil fuel service, oil fuel supply, diesel and boiler oil transfer, etc. 






The “ Horzoil”’ is a horizontal pump suitable for land duties such as chemical 
and edible oil processes and marine duties such as lubrication oil transfer, 
boiler oil transfer, oil fuel service, oil fuel pressure supply, etc. 





” 


‘*Horzoil”’ sizes 14” to 8 
Capacities up to 195 T.P.H. 


** Vertoil”’ sizes 24” to 11” 
Capacities up to 298 T.P.H. 


Viscosities up to 10,000 sec. 
Redwood No. 1. 


We also make pumps for : 
HOT OIL, PETROL AND 
OTHER REFINING DUTIES 


Write for Leaflets 250 & 255 
DRYSDALE & CO. LTD., YOKER, GLASGOW 








an. 16, 1959 THE ENGINEER 85 


=  “" 
=, ar _— 
ft a rages ras 8 


as Se — 

oan ww a1 ey SEott thts 
| 
a MI | 
-—. es “704 
Borer st 


HAAS 











a sae 


From ore unloading, hot metal pouring and section handling to 





shipping the finished product, the Clyde-Booth range covers 
the field of heavy materials handling for the Steel Industry. 


Manufacturers of 


Ore Transporters 
Steelworks Cranes 
Diesel Rail Cranes 
Dockside Cranes etc. 





CLYDERTINN 


CLYDE CRANE & BOOTH LTD. 








Incorporating : 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND. Lanarkshire. 


Telephone: Pudsey 3168 (6 lines). Telegrams: “Cranes,” Rodley. Telephone: Holytown 412 (6 lines). Telegrams: “Clyde,” Motherwell 
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The path of an ingot 





THE PLATE MILL 


Britain’s current atomic energy and shipbuilding 
ec 





programmes need vastly increased supplies of steel plate. 
Here is an impression of a new hot plate Finishing Mill now 
ot being built which, taking the rolled-out ingot, will roll 
: plate up to 12 feet wide, 65 feet long, in thicknesses 
; up to 44”. Two motors each of 4,000 h.p. will be required to 
drive it. The mill itself will be of the modern 4-High 
type, a design which offers such advantages as 
better quality and surface finish in the rolled plate and a 
product of more consistent accuracy. 





ns 


1D. 


Yo 
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Builders of Capital Equipment 
for the Metals Industries 


DAVY-UNITED | : 





222/P 


SHEFFIELD, MIDDLESBROUGH, GLASGOW 
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B.S.S. LTD. SPECIALISE IN 
EQUIPMENT FOR STEAM, ; 
ALL GAS, WATER, AND AIR, e 
sizes 
- puTies AND CATER FOR’ THE 
a REPAIR NEEDS OF ENGINEERS 
at YOUR IN ALL _‘ INDUSTRIES. 
RESSURE 
: WRITE OR PHONE 
YOUR NEEDS TOs 
BRITISH STEAM SPECIALTIES L” 
FLEET STREET LEICESTER. 
PHONE: LEICESTER 20885/6 
Stocks at :-—LEICESTER * LONDON ° LIVERPOOL - GLASGOW 
BRISTOL , MANCHESTER : NEWCASTLE-ON-TYNE 
BIRMINGHAM ° OUBLIN . BELFAST 
STRUCTURAL STEELWORK ea" a GL. 
SPECIALISTS IN DESIGNING & DETAILING j ; : Py pe aad 
For all classes of Steelwork, including Buildings 
Hoppers, Bunkers, Conveyors, Winding Towers, 
Platforms and Staircases etc 
SITE REPRESENTATION AND SURVEYS 
PREPARATION OF MATERIAL AND 
} 31 @) Fy tan.) ©) «029 0) 09 FO) 
ae 72, 
: |. OA Chast: x «SAAMI EC1W 
‘ 2 BIRMINGHAM ROAD, CASTLE HILL, DUDLEY, WORCS 











INSULATION INVESTMENTY 
begins with Newalls 


The post-war period has seen much industrial expansion, 
In terms of thermal insulation this has meant an increasing 
demand for more efficient insulation to cover all the 
temperature ranges of present-day industry. In fact we now 
provide insulation for temperatures as low as minus 300°F up to 
over 2000°F. The development of such products as Newalls 
85% Magnesia and Newalls Newtempheit Insulation has 
proceeded hand in hand with improvements in insulation practice. 
Experience in many large industrial contracts, coupled with 
the work of our Research Laboratories, has found us equal to 
any new problem. In many power stations, oil refineries, 
industrial power plants, large cold stores and chemical plants, 
you will find evidence of the wide experience we as the 
country’s largest thermal insulation manufacturers and . 
contractors, have built up in a half century of operation. 
Based on this experience we offer free consultation on any 
aspect of insulation. 











Where there’s a problem 
of insulation there’s 


NEWALLS INSULATION CO, LTD. Head Office: WASHINGTON, CO. DURHAM 
A member of the TURNER & NEWALL ORGANISATION 

Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 

BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad 
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JOHN HILL . SONS eiiteeieres LTD 


A member of the Staveley Coal & Iron Co. Ltd Group 
ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. 
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@ PATTERN SHOP AND 
MACHINE SHOP 
SERVICE IS ALSO 


Tel: Wolverhampton 23445/6 & 24981. AVAILABLE. 








have you a 
coupling problem? 


Errors in the alignment of connected shafts are, generally speaking, unavoidable 
Even when exceptionally favourable conditions do permit of perfect alignment in 
the beginning, working loads must eventually cause misalignment. Wear of 
bearings and vibration are two certain factors which contribute to throwing con- 
nected shafts out of true, and even changes of temperature may vary alignments. 
Moss Geared Couplings will be found to be the perfect solution to this problem of 
retaining cfficient opera- 
tion. Intensive research has 
enabled us to design a 
coupling which not only 
balances alignment errors, 
but also permits free 
lateral float to the con- 
nected shafts, thus increas- 
ing enormously the life 
of connected machinery. 


Moss Gear Couplings are avail- 
able in a large range of sizes and 
our illustration shows a rolling 
mill main drive coupling con- 
necting 20im. diameter shafts, 


THE MOSS GEAR COMPANY LTD 
Crown Works, Tyburn 

Birmingham 24 

Phone: ERDington 1661-6 

Grams: ‘Mosgeor’ Birmingham 






















' SUPERHEATERS 
\ ( FOR LANCASHIRE BOILERS 


N 


Are you interested in getting 

greater efficiency and, at the same 
time, saving on your fuel costs ? 
\ If so we invite you to consult us. 
Sugden Superheaters can be fitted 
| with full damper control. They 
are suitable for all industrial 
H 


Le 
ae 


purposes and can be fitted to all 
types of Shell boilers. 

Sugden Superheaters are 
of particular value where 
auxiliary steam boilers are 
used. 





T. TucecR LIMITED 
MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


Telephone : TRAFFORD PARK 2520 
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No wait ...no waste with 


METROVICK RIVET HEATERS. 


Hot rivets are always ready at a few seconds’ notice with Metrovick 


] 
LOO, SINCE 


resistance heating machines. The system is economic: 


the use of current is confined to periods of actual heating 


Both single and multi-head types are simple to operate and require 


little maintenance apart from electrode dressing. ‘The electrodes are 


quickly adjustable and, in multi-head types, separate transformers are 


used so that rivets of different sizes can be heated simultaneously. 


Heat is concentrated in the shanks whilst the heads of the rivets 


remain comparatively cool; full visibility during heating reduces the 


risk of burning. The machines are of strong, drip-proof construction 


enabling them to be used in semi-exposed positions. 


CHARACTERISTIC DATA (Applicable to each head) 


Equivalent continuous 
rating (kVA) 10 17 
Maximum input in 

normal operation (kVA) IS 25 nies 
Normal heating range Sin.x lin. gin. x It in. 
for M.S. rivets to to 

| ee } | 

= in. in. z in. x 4in. 
Average output in gin. x4in I 


lb. per hour 40 65 


A Metrovick three-head Electric Resistance 
Rivet Heater 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK MANCHESTER, 17 
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A CHALLENGE : 


TO THE 





WORLD! 
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THE ARMSTRONG OFF-THE-SHELF ACTUATOR 


The unparalleled convenience of a first-class hydraulic circuit, bought “off-the-shelf” at low cost and installed by the use of 
elementary engineering knowledge, simple instructions and a few stock embodiment items. This represents the Armstrong 
Actuator’s challenge to the world. 

Only the Armstrong Patents Company, because of its unique position in the field of hydraulics, could offer an Actuator of this 
quality at the price. The Armstrong Actuator is a perfect piece of hydraulic engineering (it has the right pedigree! ). It does 

away with the need for heavy or complicated linkages, giving smooth, positive action with none of the troubles associated 

with links, levers or cams. Once installed and charged it will function efficiently for as long as the machine or structure in 

which it is embodied. The Armstrong Actuator can be used in power circuits or manually operated circuits. 

Illustrated literature containing more specific information on the Armstrong Actuator is available. 

Please ask for Sales leaflet AP/L.51/1 : 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKS. 
Tel.: BEVERLEY 82212 
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TITANIUM 


Most people concerned with metals know what it is 
but not everyone is aware of what it can do. 

If you feel that you should know more about this 
light, strong and corrosion-resistant metal, 

then write for brochure on properties and forms to: 























TITANIUM METAL & ALLOYS LTD 


2 METAL EXCHANGE BUILDINGS, LONDON E.C.3. TEL: MANSION HOUSE 4521 
WORKS: SHEFFIELD “ROLLERS OF MODERN METALS” 











Pusher Tug 
‘GONGOLA’ 


This Pusher Tug and a Train 
of eight close coupled barges 
was constructed by Yarrow 
to the order of the United 
Africa Company, for service 
on the Niger and Benue 
Rivers, West Africa. Overall 
length of the complete unit 
630 feet, beam 66 feet, loaded 
displacement 4,650 tons. 





\YARROW 


7 





YARROW & CO. LTD 
SCOTSTOUN ‘GLASGOW W4 
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| CONTACTS 
























| LIMITED 
| BIRMINGHAM MANCHESTER SHEFFIELD LONDON 

Scapa Works Frederick Road Stevenson Road Scapa House 

Langley Green Pendleton Attercliffe Park Royal Road 

Oldbury, Birmingham Salford 6 Tel: Sheffield 41216 London N.W.10 

Tel: Broadwell 1611 Tel : Pendleton 2481 Tel: Elgar 5811 

| Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. D: 

4 METAL INDUS Tees re | or Oo UP CO -M PP ARS 





| Waste Heat Kecovery lant 


Specialists in the design and construction of Steam-Raising Plant utilising 


waste gases, in the Gas, Chemical, and Ceramic Industries ; also Iron, Steel 
DI s HED & F LAN G ED and Non-Ferrous Metal Industries ; Heat Recovery from internal combustion 
engines and similar prime movers in Land and Marine Installations. 


VESSEL ENDS A direct method of increasing thermal efficiency and saving fuel. 


BOILERS ~ LOCO Consult the Specialist in Waste Heat Recovery. 
FIREBOXES and all SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1. Terminus 7466 


PRESSURE VESSELS 
Riveted or Welded 
















Bright turned and 
drawn bars, squares, 


* 
WELDED and FLANGED 
WORK A _ SPECIALITY 


ABBOTT & C° 


(newark) LTD. 


NEWARK BOILER WORKS. 
) NEWARK: NOTTS-ENGLAND 
Telephone: Newark 34. 


hexagons, flats and 
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—such as supplying many special 








worm reduction gear units to the 
RoyalAeronautical Establishment 
for the supersonic wind tunnel at 
Bedford are not new to us here at 
Newbury, for besides non-stan- 
dard units, our normal range of 
wormandspur unitscoverspracti- 
cally allindustrial applications up 


to 120 h.p. 





Type WGV 54 single reduction worm gearbox driven by WGV 44 single re- 
duction gearbor, As supplied to the Royal Aeronautical establishment, 


Bedford, for use in the Sft. supersonic wind tunnel, The photograph shows 
SMALL part of the assembly of the working section of the tunnel. 


— such as the production of a 


small gear unit for an experimen- 


Laboratory colour 
Pan driven by a 
Sh.p. drip proof 
yeared motor unit 
Type 8.G.M.L. Ratio 
22:1. Output speed 
65r.p.m. This photo 
yraph is reproduced 
by permission of 
William Boulton 
Ltd. Burslem, Staffs 


tal pan and muller for grinding 
colours is another example of our 
standard range. Our compact, 
robust helical and spur geared 
motors are available as double or 
triple reduction units in six sizes, 


offering a complete range of 





horsepowers and output speeds : 
Type SUH horizontal shaft, fan cooled 


to the user. You can't go wrong if worm reduction gear. Standard sizes up 


to 12 in. centres; non-standard sizes up to 


you specify— 24in. centres. Ratios 3:1 to 100:1. 


GEARBOXES by 


PPERMANS 
of NEWBURY 


OPPERMAN GEARS LIMITED, NEWBURY, BERKSHIRE. Telephone : Newbury 1701 (5 lines) ‘Telegrams : Oppigears Newbury 


ar (0999 
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Another train carrying 500 tons of ore 
leaves Tyne Dock, South Shields, for 
the blast furnaces. The ore has been 
handled in a Simon plant that moves 
it at a maximum rate of 1500 tons an 
hour from ship to shore. From Simon 
storage bunkers with a maximum cap- 
acity of 12,700 tons, the ore is weighed 
out into two lines of loading out 
hoppers. A train draws under one of 
the lines and over 500 tons of ore are 
released in a few seconds to waiting 
wagons. Every operation is carefully 
synchronised and controlled. In the 
three years after its commissioning, 
this plant handled over three and a half 
million tons of ore. Plants designed 
and built by Simon are handling a wide 
variety of materials all over the world. 


OUR BROCHURI DISCHARGING TRON ORE AT TYNE DOCK 


meeneeassei 
roms “Wier nai 


CONTAINS A FULL DESCRIPTION OF THIS PLANT. WHY NOT WRITE FOR IT TODAY ? 


Simon Handling Engineers Ltd © 


STOCKPORT, ENGLAND Telephone: GATley 3621 Telex 66-287 Telegrams : S.H.E.L. Telex Stockport 





HS 296, PS 








Jan. 16, 1959 


THE ENGINEER 95 


HAWKE pe go ee netapell 


Hawke Compression Type Glands and Sealing Boxes 
are used throughout the world. Recommended where armoured cables 
are used and where flameproof installations are required. Specified for oil 
Refineries, atomic power plants, and all hazardous areas. In regular use by 
Government Departments, the Central Electricity Authority, the National 
Coal Board, Chemical Industries, Oil Refineries and Steel Companies. 


IB) %* DURGAPUR Steelworks, INDIA, has specified standard 





Hawke cable glands (specially treated) 7/G3, 8/G3, 9/G3, G/II 


HAWKE CABLE GLANDS LTD. 


Ashworth St., Denton, Manchester. 


Tel: DENton 3868/9. Telex: 66-135 























FLAMEPROOF ELECTRO MECHANICAL 
BRAKES 


A.C. 
and 
D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 


LONDON 
AND 
BRIDGWATER 
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means higher nD 
and lower fuel costs / 


Feed water that deposits scale on boiler heating surfaces 
is a prime ante of qvetenting ond @ subsequent tube 
—- And, remember, = majority of town water 
supplies, as we it as sea-water, are heavy depositors of scale. 


A Caird & Rayner Evaporator takes all the harm out of 
———- and provides a full supply of clean feed water to the 
rs 


pnd boiler efficiency raised and maintenance reduced 
<iably, but substantial fue! savings will be seen as well. 


nahin tors can be supplied to cope with feed water to any 
required rate. Further detallc wil shedly be supelied on 

request. 

EVAPORATORS AND pa ee FEED 

WATER HEATERS. DO WATER FILTERS. 
EXHAUST STEAM OIL SEPARATORS. OIL 
FUEL HEATERS. 


Caird © Rayner 


















LTD 


777 COMMERCIAL ROAD, LONDON F 14 


DHB/2712 
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PRESSED STEEL 


sections : 


troughing : 


iii tt i i Nee RAEN CE 


il 


trench sheeting : 

dovetail sheeting : 
PALLETS and STILLAGES 

PRESS BRAKE WORK OF ALL DESCRIPTIONS 


including holing and welding as required. 


ZIMA MMM iia iv enigma iii. or 


road forms 


ce CN al 


gutters 


a 


fa 
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DORMAN LONG (STEEL) LTD. AYRTON ROLLING MILLS, MIDDLESBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, S.W.1. 


tt (((=((=it tian sie: ail 


A 


Telephone: SLOane 2275 


a 


DORMAN LONG 
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LOCATION=Sydney Harbour 
Middle Harbour Spit Bridge. Floating 





Crane placing 150-ton Bascule Span f 
in position. F 
i 
Ki 
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THE CLEVELAND BRIDGE AND ENGINEERING COMPANY, LTD. 
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LIGHT 


) and 


: COMPAC 


THE C.A.V. 


DISTRIBUTOR TYPE 
FUEL INJECTION PUMP 
TYPE ‘DPA’ 








The C.A.V. contribution towards the success of the lower-cost modern 
diesel engine—the ‘DPA’ pump, developed by C.A.V. research 

has rapidly established itself in a premier position, 150,000 having gone into 

service in the last two years in all parts of the world. The ‘DPA’ pump 

offers many advantages—it is simple, light and compact, ideal for installation 

where space is restricted. It lends itself to the simplest and least expensive 

form of drive. It is suitable for high speeds, and needs no special 


lubrication. Supplied with mechanical or hydraulic governors. 


The World’s Leading Manufacturers of 
AAW. FUEL INJECTION & ELECTRIGAL EQUIPMENT 


C.A.¥. LIMITED, ACTON, LONDON: Wiz 










THE 


(INCORPORATING FRANK PEARN & CO. LTD.) 





HORIZONTAL 
TREBLE RAM PUMPS 


STANDARD UNITS 
PRESSURES: 0 to 3,500 p.s.i. 
CAPACITIES : 0 to 2,750 g.p.h. 





Further additions to this range cover pressures and capacities 
greatly in excess of those above 


SIRIUS WORKS, MANCHESTER, 12 
66 VICTORIA STREET, LONDON, S.W.| 


Also Birmingham, Bristol, York, Glasgow, Belfast, Dublin and 
throughout the World 
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HADRIAN'S 








Wonders of the World 


H* AN, Roman Emperor, built this mauso- 
leum for himself and his successors over 
1800 years ago. Originally it was encrusted 
with magnificent marble and the circular wall 
was crowned by a cone of earth planted with 
trees. Hadrian also built the bridge which 
jives access to the tomb. The mausoleum 
eventually became the medieval citadel of 
Rome and is now known as the Castle of 
San Angelo. 

The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 





Per Steel Tubes and Steel Tube Fabrication 


HEAD OFPICE: GREAT BRIDGE - TIPTON - STAPPORDSHIRE 
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BRITAIN S 
ATOMIC 


FACTORIES 
Se//atield 


UNDER DIRECT CONTRACT WITH THE MINISTRY OF 
WORKS ALEX. FINDLAY & CO., LTD. MOTHERWELL, 
HAVE SUPPLIED, DELIVERED AND ERECTED OVER 


16,000 TONS OF 
STEELWORK 


TO BUILD THE PLANT AT WINDSCALE 
WORKS, SELLAFIELD FOR UNITED 
KINGDOM ATOMIC ENERGY 
AUTHORITY. 
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One of the Pile Buildings 
= with Blower Houses under 
construction at Windscale 
Works, Sellafield. 


(By kind permission of United 
Kingdom Atomic Energy 
Authority) 








: STRUCTURAL ENGINEERS 


MOTHERWELL * SCOTLAND 
Phone Motherwell 2301 (6 lines) 


yk MEMBER OF THE NUCLEAR POWER PLANT CO. LIMITED 


LONDON OFFICE H HOLBORN HOUSE, 52/54 HIGH H RN W.C.1 EPHONE HOLBORN 





THE ENGINEER Jan. 16, 1959 


TRANSFORMERS 
ROYCE, DERBY 


A view of the installation at Rolls-Royce Limited, Sinfin, Derby. 


FT219/2 


Examples from our range of VARIABLE SPEED GEAR 
UNITS AND SPEED REDUCERS 


MULTIPLE SPEED 
GEARBOXES 
With co-axial shafts, capa- 
cities 5, 15, 35 h.p., overall 
ratios from 1-1 up to 7-1. 
Two, three or four speeds. 
Motorised or non-motorised. \y 


VARATIO POSITIVE 
VARIABLE SPEED 
GEARS 
For speed changing under power. 
Capacities up to 45 h.p. Overall ratios, 
standard 2-1, 3-1, 4-1 in 7, 9, 13 speeds 
» respectively. Spur gear, co-axial drives. 


**STRATELINE ” 
SPEED-REDUCER 


Horizontal foot - mounted, universal 
flange-mounted. Single, double or triple 
stage. Motorised or non-motorised. 
Co-axial shafts. Ratios up to 10,000 to 1. 
Output torque up to 64,000 Ib. in. 


{| 


VALVE AND WINCH 
OPERATING GEAR 
Co-axial shafts. Flange 
mounting. Developed for 
individual applications. 
Hand or power operation. 


Special units developed to customers’ requirements 


Write for further details:- 
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lowers the cost of chemical resistance 


When COBEX is laminated with expanded metal, as in the construc- for EX-STOCK orders telephone 
tion of this fume removal fan made by Tanks and Linings Ltd., Kingswinford 3551 ; 
Midlands Depot. Pensnett Trading Estate. Brierley Hill. Staffs 
Droitwich. its structural strength and rigidity is much increased. Manchester Gatley 6731 
Leestone Road, Wythenshawe, Manchester 22 
The resulting laminate combines the excellent chemical resistance of Glasgow SOUth 4202 
° Scottish Depot, 81-83 Oxford Street. Glasgow C5 
COBEX—almost unimpaired up to 120°c—with the rigidity of expanded London EUSton 4146 


Miltoid Sales Division, 34-36 Royal College St, London NW! 
s metal, extending its full usefulness as a constructional material to 


temperatures up to and even above 100°c—well above its normal 


softening point. You can pay more for anti-corrosive materials but ba a product of 
BX PLASTICS LTD 


A subsidiary of The British Xylonite Co. Ltd. 


remember this: no other synthetic construction material combines the 


high chemical resistance of COBEX with such ease of fabrication and 
HIGHAM STATION AVENUE - LONDON E.4 
low manufacturing cost. Telephone: LARkswood 5511 
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Are these hands helping you? 





These hands are but a pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratories, 
where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BRISTOL + GLASGOW 
. SO'ITHAMPTON 


BOOTLE « BRIGHTON -« 
NEWCASTLE-ON-TYNE 


BELFAST > BIRMINGHAM «= 
LEEDS . MANCHESTER . 
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TRY 600 
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TELEPHONE: CRADLEY HEATH - 69411 - 
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FOR 
HYDRAULIC PRESSES 


1160-ton Upstroke by ROBERTSON & ORCHER, ram 
33}in. diam. by 15in. stroke, tables 6ft. Sin. by 4ft., daylight 
13}in., w.p. 3000 Ibs. per square inch. 

550-ton Upstroke by JOHN SHAW, ram 17#in. diam. by 
4ft. 6in. stroke, tables 6ft. by 3ft. 8in., daylight 6ft., w.p. 
5000 Ibs. per square inch. 

500-ton Downstroke by ROSE, DOWNS & THOMPSON, 
ram 18in. diam., 28in. stroke, tables 3lin. by 22in., daylight 
24in., w.p. 2 tons per square inch, c.w. pumps and control 
gear. 

350-ton Upstroke by JOHN SHAW, ram 13#in. diam. by 
4ft. 6in. stroke, tables 6ft. by 3ft. 8in., daylight 6ft., w 
5250 Ibs. per square inch. 

350-ton Upstroke, 4 ram, by BERTRAM, rams 12{in. diam. 
by 2ft. stroke, tables 6ft. by 6ft., daylight 4ft. Sin., w.p. 
1500 Ibs. per square inch. 

250-ton Downstroke by LEEDS HYDRAULIC & ENGI- 
NEERING CO., ram 143in. diam. by 20in. stroke, tables 
3lin. by 30in., daylight 36in., w.p. 3360 Ibs. per square inch. 
200-ton Downstroke by JOHN SHAW, ram 21 ?in. diam. by 
3ft. stroke, tables 2ft. 6in. by 2ft. Sin., daylight Sft. 53in., 
w.p. 1200 Ibs. per square inch. 

150-ton Downstroke by WILD, ram 17in. diam., 18in. stroke, 
tables 29in. by 25in., daylight 30in., w.p. 1500 Ibs. per square 
inch. 

Horizontal Hydraulic Pipe Bending or Straightening Press by 
FIELDING & PLATT, ram 8in. diam., 20in. stroke, c/w 
pumps, control gear and heads and dies. 


SONS AND COMPANY LIMITED 








ene oe 


‘en SUNBEAM RD., LONDON, N.W.10. 


OUU) 
ener | STANNINGLEY, Near LEEDS. 


J 


Tel. Elgar 7222 
Tel. Pudsey 2241 
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Marconi Industrial X-Ray Equipment 


Saves Time, Aids Production, Ensures Quality 





Some tubehead mountings for the 250kV 
Constant Potential X ray Generator 









OVERHEAD 
SUSPENSION 













SINGLE 
COLUMN 
TUBESTAND 








GANTRY 
TUBESTAND 








Let 
Marconi Engineers 
assist you in 
your choice of 


mounting - 








overhead rails, the Marconi Tube- 


sgl 


a 






(Left) — Attached to the Extending 
Suspension Mounting running on 







head can be manipulated with ease 
over the largest components as, for 
instance, the one-piece cast steel 
bogie shown. (Photo by courtesy of 
English Steel Castings Corporation 
Ltd.) 



















250 kV 
NT POTENTIAL | 
EQUIPMENT 












( Right)—The Self-propelled Mobile 
Mounting can be manoeuvred about 















the shop floor, enabling large com- 






ponents to be inspected without 
disturbing the flow of production. 
(Photo by courtesy of W. J. Fraser 
& Co. Ltd., Chemical Engineers) 







Generators and Tubehead Mountings for all types of work 





_ 


THE ONLY BRITISH 
TRANSPORTABLE 
UNIT FOR BOTH 
PANORAMIC AND 40° 


TECHNIQUES 
175kVp. Circumferential 
welds can be X-rayed with 
one exposure. Moisture- 
proof, dust-proof and 
shockproof, it is British 
made and guaranteed for 
one year. Sample radio- 
graphs on request. 























cast components. 


MARCONI INSTRUMENTS LTD. 


Tel: COVent Garden 1234 Midlands: Marconi House, 24 The Parade, Leamington 


Radiographic inspection before machining often 
saves time and money—and is an assurance that 
safeguards your reputation. Write for Leaflet AJ20 
on Marconi Industrial X-Ray equipment designed 
for the non-destructive inspection of welded and 


London and the South: Marconi House, Strand, London, W.C.2. 

























110kVp. The complete 
equipment on a 
mobile mounting. 







The basic equipment, which 
consists of a tubehead, a 
control unit and an h.t. 
generator, can be mounted 
to suit the particular 
application. 

















110 kVp. A _ special fluoroscopic 


cabinet which also provides facilities 







for radiography 











MARCONI (or X-Ray 


Tel: 67455 (transferred from Hull) 
Tel: St. Albans 5616! 


North: 23/25 Station Square, Harrogate. 


Spa. Tel: 1408 Head Office and Works: St. Albans, Hertfordshire. 





iX 26 








Sunior 
7" Centre Lathe 


2 h.p. motor ; 8 speeds ; 
30-437 r.p.m., also alternatives : 
44-640 r.p.m., and (when fitted 


with 2-speed motor) 30-437 r.p.m., 


sizes made to admit 45”, 54” and 


72” between centres. 


An introduction to precision 

is given in the apprentice school 
at ROLLS ROYCE, LTD., 

in keeping with the traditional 
concept from which their products 
have achieved fame. 

The machines selected for this 
specialised training include 

a number of 70 JUNIOR LATHES, 
which combine accuracy and 
productivity—characteristics 
which make them worthy of a 


place in the best workshops. 


| WOODHOUSE € MITCHEL | 


rHE 
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WAKEFIELD ROAD 
BRIGHOUSE YORKS 


PHONE :— BRIGHOUSE 627 (3 LINES) 
GRAMS:— ‘WOODHOUSE BRIGHOUSE’ 
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all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





T. S FORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL: 2876 "GRAMS ‘FRAMES’ S'LAND 




















EMULSIFYING CAGE 





TANK 





SETTLING 











Two of more 
Liquids contin- 
uously mixed. 
This arrange- 


ment is used 


where ‘Washing’ 
of a liquor is 
necessary with 
subsequent 
settling. 


blending in recent years has seen steady 

advance in technical’ design. Equipment has 

~ reached a high degree of specialisation and 

7” efficiency with a wide range of specifications to 

fi suit different processes. With these facts in mind 

i! Wm. Boulton Ltd., offer this booklet as 2 
comprehensive guide to engin- 


Boulton 


CONTINUOUS 
PIPE LINE MIXER 


Instead of mixing large volumes of liquids in a vessel, with consequently high power consumption, ce te: 
it is now possible to mix continuously IN THE PIPELINE with the Thrumix Continuous Mixer. 
. Advantages: @ IMMEDIATE MIXING @ EASE OF INSTALLATION @ NEGLIGIBLE MAINTENANCE @ POWER ECONOMY 









Mixing and blending equipment 


In common with most industries mixing and 


| 
| cers and executives faced with 
" : the pwoblem of selecting plant. 


Send for this free booklet. 


aa Ss 


FILTER PRESSES GYRATORY SCREENS 














For full details of 
The THRUMIX 
send for booklet 


Liquid /Powder | 1 Iton 
continuously 


mixed or dissol- 





ved. Vibrator 
powder feeder 


ctvadding WILLIAM BOULTON LIMITED 


powder. 


\\\\ PROVIDENCE ENGINEERING WORKS, BURSLEM, STOKE-ON-TRENT. 


Tol: STOME-ON-TRENT 88661 (6 lines). Grams: ‘BOULTOW BURSLEM 
we 3 

















P YET 





Light weight 


Small size 


Inbuilt 
Stainless steel 


Strainer 





Up to 550°F. 
10-350 psi without adjustment 


Unaffected by superheat, waterhammer, vibration, 
corrosive condensate and freezing 


Discharges condensate when present 


f Shuts tight on no load 


No condensate seal or prime 


Care sprrax THERMODYNAMIC 


— — «= Get to know this brilliant new trap NOW ——_ — 








Please post full details of the 
versatile new Spirax 'TD' 


Name 
Adawress 


EGIS9 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 
London: 28 Victoria Street, SW1 Abbey 6101-3832 
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More 
accurate 


than human 
skill 


Hydraulic 
Control of motion 








Paradoxically, the product of human skill is more accurate than human 
skill itself. This is particularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you’re considering control of motion 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 
THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 


BALING PRESS 
for SCRAP METAL 








The BEFASH 3 
A small metal Baling Press specially designed for handling 
TIN CANS, DRUMS, STAMPING WASTE, SWARF, 
NON-FERROUS SCRAP, WIRE, etc. 

Write for Leaflet 10/3 


Note these outstanding features— 
% ALL ELECTRIC OPERATION 
%* PUSH BUTTON CONTROL 
* NO FOUNDATIONS 


(Plan ters 








THE PLANTERS ENGINEERING CO. LTD. 


14, Craven Road, London, W.2. Tel: AMBassador 3295/6. Cables: Veloces, Padd, London 
Associated with ENTWISLE & GASS LTD. 
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Whats in a tube 


Rather more than meets the casual glance 
when it’s S.G. Gilled Tubing. Points that the 
naked eye would miss, that none the less show 
up in such important factors as high gill 
efficiency, low air pressure loss, performance 
under adverse conditions. 

This technical superiority, coupled with low 
prices made possible by high output, makes the 
use of S.G. Gilled Tubing the economical 
answer to an increasing number of heat 
exchange applications. 

As the leading specialists in the gilled tubing 
field, with design, testing and manufacturing 
resources equal to the best in the country, the 
service we offer Is unrivalled. Tubes supplied 
with gills of several types, in various com- 
binations of ductile metals, to standard 
dimensions or to special needs. We also build 
all types of heat transfer equipment ; to your 
design or designed by us for you. Our Technical 
Dept. is entirely at your service. 


SPIRO-GILLS LTD., HEAD OFFICE AND WORKS: 


LONDON ROAD, 








GILLED TUBING 


PULBOROUGH, 


SUSSEX. 


Tel : 


PUL 2401-5 





TA. 9170 
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UNIQUE FEATURES 


Robertson Protected Metal (R.P.M.) 
or Galbestos Protected Metal (G.P.M.) 
combined with insulation board. 
No maintenance. 


Inter-purlin ‘D’ strip. Roof sheets 


R oO B E RT S oO he add support to lining. 


‘ ye No sagging or dislodged lining 
Fi in od ooh = 
* 





ADDITIONAL ADVANTAGES 


Resists penetration by fire for 30 
SE minutes when subjected to the fire 


Only with the , resistance test of B.S.476 
ROBERTSON METHOD SK No visible fasteners. 
of thermal insulation a Above purlin lining. Easy inspection 
can you get ALL these and maintenance of structure. 
advantages combined with Economy in fuel. Cost of lining can 
% be saved in as little as 18 months. 


attractive appearance 
Greater working comfort for occu- 


* s% pants. Reduced heat loss in winter: 
reduced solar heat gain in summer. 


Write today for descriptive literature : 


Robertaon Gablbestor Protected Wetal vs now aailellle in 
a vange of cotourd — RED, GREEN, GREY, BUFF 


ROBERTSON THAIN LIMITED ELLESMERE PORT - WIRRAL:- CHESHIRE 


Telephone: Ellesmere Port 3622-9 Telegrams: ‘Robertroof’ 
Sales Offices: BELFAST BIRMINGHAM CARDIFF - EXMOUTH — GLASGOW - IPSWICH - LIVERPOOL - LONDON - MANCHESTER - NEWCASTLE SHEFFIELD 


Associated Companies or Agents in most countries throughout the world. 





LR3C 











An Intercontinental 
Ballistic Missile ? No, 

a quite humble, quite 
unspectacular rising main. 
This one is rising for 

the last time and straight- 
forward though the job may 
look, it needed careful 
planning and not 

a little ingenuity. 
Anticipation, organisation 
and the 

unmatched experience of 


George Cohen’s. 


THE 


O0 


GROUP 
¢ as 


SONS AND Ca PP AMF Limite oso 


RAW MATERIALS DIVISION 


Established 1834 


WOOD LANE, LONDON, W.i2 ° Telephone: Shepherd's 
Bush 2070 Telegrams: Coborn, Telex, London * And at 
600 Commercial Road, E.14 * Canning Town. E.16 * Southall 
Middlesex ° Bath * Belfast * Kingsbury " Manchester * Hebburn 


Leeds © Luton * Sheffield - Swansea ‘ Southampton © Glasgow 
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Girl studies 
Animals 
Flowers 
Sporting 
Varine or 

Historical subjects 
Classical paintings 











Does your Calendar attract like this? 


NEXT TIME you can make quite certain it does by consulting 
Robinsons of Bristol who have the finest selection of stock 
calendar subjects in the country—with exclusive rights to many 
outstanding illustrations. They can also produce new designs 
based on your own original ideas—or theirs. 

Whatever the subject chosen, outstanding printing and pro- 
duction are the rule, in brilliant colour or black and white. 


SND A. ROBINSON LIMITED, BRISTOI AND ASSOCIATED COMPANIES 


Look to next year’s calendar now, and with time to choose the 
best, talk it over with Robinsons. 


THE CALENDAR DIVISION 


Robinsons /444/ 
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UP TO 72" DIA-BLANK 





INCLUDING STAINLESS STEEL 


Spinning for 
General Engineering 
Electrical Products 
Electronics Etc., 

to precision limits 
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ELTRON 
FoR ELEMENTS 


for 


AIR, OIL or WATER 





INFRA-RED OR OVEN HEATING 
| ELTRON (LONDON) LTD., 


Telephone : Thornron Heath 186! 








} STRATHMORE ROAD, CROYDON 


ALLOTT BROS., 
and 
LEIGH LTD. 





ICKLES FORGE, 
ROTHERHAM 


Telegrams: 
CHIMNEYS, ROTHERHAM 


Telephone: 
ROTHERHAM 4115-6 























257: 


SAVING 













Tel: VICTORIA 5638/9 





PRECISION SPINNING CO. LTD. 
118-122 Leopold Street, Birmingham, 12 











We invite enquiries 












WEST HAM TESTING LABORATORY.. 


BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, E.13 





LABORATORY 
ANALYSIS 


The analysis of COAL’is”our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 
of MINERALS, ORES, OILS, 
METALS, ALLOYS, WATER, etc 
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see 


at 
Castle Donington 


Wiseman were chosen exciusively to supply the 
gear units for the coal handling plant at Castle 
Donington becausefof their proven reliability and 
high efficiency. 


Our engineers are always ready to let you have 
the benefit of their long experience. 


Write to :— 
ALFRED WISEMAN & CO LT;D 
GLOVER STREET, BIRMINGHAM? Telephone: VICTORIA 2216-7 


London Office: 
CARLISLE HOUSE, 8 SOUTHAMPTON ROW, W.C.1 
Telephone : HOLborn 7127 


The coal handling plant was supplied for this station by 
Messrs. Babcock & Wilcox Ltd. 
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The Caliper is normally supplied as a 
r ‘GO’ and ‘NOT GO’ eombination 
gauge so that both tests can be applied 
in one action, but is also available as 
*GO’ only or ‘NOT GO’ only. 








4 
\ A precision co-ordinate 
frame boring machine for 
ensuring parallelism and 
centre distance of anvil 
mountings. 
Adjusting screws, protected 
by cover plates allow for a 
wide range of work dia- 
meters and tolerances. The 
gauge, after long usage, can 6 
also be re-adjusted many 
times to size so that the 
necessity for regrinding is ( 


eliminated. 


Featuring Horstmann gauges 


The Horstmann Model 52 Screw Caliper Gauge puts accuracy in your hands. In addition 
to the features displayed above, it incorporates. many other advantages, all of which 
contribute to fine accuracy, versatility, long life and ease of handling. The anvils are set 
so that they do not roll—all shearing action is eliminated—the caliper is suitable for 
either left- or right-hand threads—and it is ideal for gauging Acme forms and shouldered 
work. Model 52 is available in a full range of B.A., American, Unified, Whitworth, and 


Metric forms of thread. 


Horstmann also make screw or plain Plug and Ring type gauges. All these precision 
instruments are guaranteed for accuracy, hardness and finish to the requirements laid 
down by the National Physical Laboratory. 


May we send you descriptive leaflets? 


PLUG, RING & CALIPERGAUGES | 


THE HORSTMANN GEAR COMPANY LIMITED 
NEWBRIDGE WORKS - BATH - ENGLAND - Tel: 7241 
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TOLEDO 
STEELS ~ 


Involute splined Tru- 


| | Speed Gear Shaft made 
'@) r a of Toledo Steels for 


Priestman Excavators 









HEAVY -DUTY 
PLANT 


Toledo Special Steels are used extensively in 
the production of excavators, etc., manufac- 
tured by Messrs Priestman Brothers Ltd., 
Hull, and exported throughout the world. 




















--- 
me a aS SS pa SEs 
ANDREWS TOLEDO LTD ~~: SHEFFIELD - ENGLAND 
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BUSINESSES and PREMISES - TENDERS 


THE ENGINEER 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 
PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 48/- per single column inch and pro rota. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., ¢-page £25 10s. $-page £48. Full page £90. 


Series Discounts. For advertisements 1 inch and upwards. 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES » FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £22. $-page £41 10s. Full page £78. 


6 insertions 5%. 13 insertions 10%. 


26 insertions 15%. 


Run-on and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. ‘ Run-on "’ and ‘‘ Semi-displayed *’ advertisements by noon Tuesday for publication on Friday same week. ‘* Displayed ’’ and “‘ Illustrated '’ advertisements by noon 
Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to;—Classified Advertisement Dept., ‘‘ The Engineer ”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 





COLLEGE OF TECHNOLOGY, 
SIRMINGHAM 


(DESIGNATED COLLEGE OF ADVANCED 
TECHNOLOGY) 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


APPOINTMENTS 


Applications are invited for the following posts :— 

SENIOR LECTURERS and LECTURERS in 
Mechanical Engineering, with specialist interests in 
Strength of Materials, Mechanics of Fluids, Thermo- 
dynamics, Mechanics of Machines or Machine 
Design. 

Candidates should have an Honours Degree or 
equivalent, teaching, industrial and/or research 
experience : 

An ASSISTANT GRADE “ B,” is also required 
mainly for Engineering Drawing. 

A RESEARCH ASSISTANT, to be attached to a 
research project on Heat Transfer, High-Speed Belt 
Drives, Aijir-Lubricated Bearings, Vibrations or 
Whirling Problems. i 

Salary scales : Senior Lecturers (men), £1350 by 
£50 to £1550* ; Lecturers (men), £1200 by £30 to 
£1350.* In fixing the commencing salary, account 
may be taken of industrial, professional or research 
experience up to the maximum of the scale. 

Assistants, Grade “ B” (men), £650 by £25 to 
£1025,* with additional graduate and training allow- 
ances where applicable. In fixing the commencing 
salary account will be taken of teaching and indus- 
trial experience 

* Plus the recent increase of 5 per cent 

Research Assistant, £600 by £25 to £650. 

Further particulars and forms of application from 
the Registrar, College of Technology, Gosta Green, 
Birmingham, 4. Applications to be received within 
18 days of this advertisement 

K. R. PILLING, 


£9633 Clerk to the Governing Body 





BRADFORD INSTITUTE OF 
TECHNOLOGY 


Principal : E.G. EDWARDS, Pb.D., B.Sc., F.R.LC, 


DEPARTMENT OF MECHANICAL 
ENGINEERING 


SENIOR LECTURER 


Applications are invited for appointment of 
SENIOR LECTURER in the Department of 
Mechanical Engineering Applicants should be 
Graduates, and Corporate Membership of a pro- 
fessional Institution is desirable 

The saiary scale, for men, in accordance with the 
Burnham Technical Award, is from £1350 to £1550 
per annum. 

Previous industrial or research experience at a 
suitable level may be taken into account in fixing the 
commencing salary. 

Further particulars and forms of application may 
be obtained from the Registrar, Institute of Tech- 


nology, Bradford, 7 
W. H. LEATHEM, 
£9662 Clerk to the Governors. 





NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY 
ST. JOHN STREET, LONDON, E.C.! 





CIVIL AND MECHANICAL 
ENGINEERING DEPARTMENT 
LECTURERS AND ASSISTANT 

LECTURERS 





ions are invited for appointments of 
LECTURERS and ASSISTANT LECTURERS in 
CIVIL and/or MECHANICAL Engineering subjects. 
These vacancies arise from the increase in the work 
of the College in Degree and Diploma in Technology 
courses and in post-graduate lectures and research. 
Sslary scales: Lecturer, £1297 rising to £1467 
p.a.; Assistant Lecturer, £799 rising to £1205 p.a., 
with additions for training and industrial or teaching 
experience. fare 
Further particulars and form of application are 
obtainable from the Secretary, to whom applications 
should be sent by 31st January. £9609 


PUBLIC APPOINTMENTS 


COVENTRY TECHNICAL 
COLLEGE 





(Principal : A. J. RICHMOND, B.Sc. (Eng.) 
(Lond.), Ph.D., M.I.Mech.E.) 





APPOINTMENTS 


Applications invited for following full-time posts, 
duties to commence as soon as possible : 

(1) ASSISTANT, Grade B, IN MATHEMATICS, 
for National Certificate and Craft Courses. 

(2) LECTURER IN MECHANICAL ENGINEER- 
ING, with special knowledge of Strength of 
Materials, or Theory of Machines, or Applied 
Thermodynamics. 

(3) LECTURER IN AERONAUTICAL ENGI- 
NEERING, with special knowledge of Applied 
Aerodynamics and/or Aircraft Performance. 
Applicants should be University Graduates. For 

posts (2) and (3) industrial experience and (at least 

Graduate) membership of an appropriate professional 

body is required. Previous teaching experience is 

not essential. Burnham Technical Scale Salaries : 

Post (1) Men, £682 10s. to £1076 Ss. per annum, 

plus training and graduate allowances which may 

reach £210 per annum. Starting salary depends on 
age and experience. Posts (2) and (3), Men, £1260 
to £1417 10s. per annum. Women receive slightly 

less at present but equal pay will apply by 1961. 
Application forms and further particulars from 

the Principal, Butts, Coventry, to whom applications 

should be submitted by 4th February, 1959. 

W. L. CHINN, 


E9650 Director of Education. 





SURREY EDUCATION COMMITTEE 
KINGSTON TECHNICAL COLLEGE 
FASSETT ROAD, KINGSTON-UPON-THAMES 





SENIOR LECTURER IN MECHANICAL 
ENGINEERING 


Applications are invited for the post of SENIOR 
LECTURER IN MECHANICAL ENGINEERING 
to specialise in Applied Thermodynamics and 
Internal Combustion Engines. Candidates should be 
Honours Graduates in Engineering. Industrial 
and/or research experience is desirable, and teaching 
experience is essential. Duties to commence on 
Ist April, 1959, or as soon after as possible. Salary 
scale : Senior Lecturer (Men)—£1417 10s. to 
£1627 10s. per annum. London Allowance payable. 

Application form and further particulars from the 
Principal on receipt of stamped, addressed envelope, 
to be returned as soon as possible. £9649 





UNIVERSITY OF GLASGOW 





1.C.1. RESEARCH FELLOWSHIPS 


Applications are invited for LCI. RESEARCH 
FELLOWSHIPS in Biochemistry, Chemistrs, Engi- 
neering, Pharmacology, or Physics, to which some 
appointments may be made during the current 
academic year. The appointments will date from 
ist October, 1959. The Fellows will hold the status 
of Lecturers in the University. The salary will 
depend upon qualifications and experience, but will 
be within the range £700 to £1000 per annum, 
together with F.S.S.U. benefits and family allowances. 
Applications (8 copies), with a list of publications 
and names of two referees, should be sent not later 
than 28th February, 1959, to the undersigned, from 
whom further particulars may be obtained. 

ROBT. T. HUTCHESON, 


£9621 Secretary of University Court 





SURREY EDUCATION COMMITTEE 
WIMBLEDON TECHNICAL COLLEGE 
GLADSTONE ROAD, S.W.19 


LECTURER 





LECTURER required as soon as possible, to teach 
MECHANICAL ENGINEERING = subjects to 
Higher National Certificate level. Applicants should 
be Graduates with suitable teaching and industrial 
experience. Salary, Burnham Scale : £1260- 
£1417 10s., plus London Allowance. 

Application form and further particulars obtain- 
able from the Principal. to whom completed applica- 
tions should be sent within two weeks of the appear- 
ance of this advertisement. E9651 


PUBLIC APPOINTMENTS 





UNIVERSITY OF SOUTHAMPTON 





DEPARTMENT OF MECHANICAL 
ENGINEERING 





LECTURER OR ASSISTANT LECTURER 





Applications are invited for the post of LEC- 
TURER' or ASSISTANT LECTURER IN 
MECHANICAL ENGINEERING. Candidates with 
experience in Nuclear Engineering will receive 
preference, but others will be considered. Salary 
scales : Lecturer, £900 by £50 to £1350 by £75 to 
£1650, with an efficiency bar at £1300. Assistant 
Lecturer, £700 by £50 to £850. The initial salary 
will depend on qualifications and experience 

Applications are also invited for the Vokes 
Research Fellowship from those with experience in 
Mechanical Engineering, preferably in Fluid Mecha- 
nics. 

Further particulars of both posts should be 
obtained from the Secretary and Registrar, to whom 
applications (7 copies from United Kingdom appli- 
cants) should be sent not later than 28th February, 
1959. £9654 





WAR DEPARTMENT 


WILTS 


CLERK OF WORKS (MECHANICAL) 


CLERK OF WORKS (MECHANICAL) 
required by War Department in Wilts. Applicants 
must be of British parentage and have O.N.C. in 
Mechanical Engineering or equivalent, and five 
years apprenticeship or equivalent with engineering 
concern. 

Experience : Further three years with an engin- 
eering firm, or three years aS Supervisor of labour, 
chargehand or technical officer in engineering 
industry. 

Completion of course at S.M.E. is equivalent 
qualification. 

Salary according to age, qualifications, and 
experience on range of £655 (at age 26) to £820 per 
annum, 

Apply : Chief Engineer, Salisbury Plain District, 
Bulford Camp, Wiltshire. £9614 





BRITISH RAILWAYS RESEARCH 
DEPARTMENT 





DERBY 


SENIOR TECHNICAL ASSISTANT 


Vacancy for SENIOR TECHNICAL ASSIST- 
ANT, Derby, in group engaged in research on stresses 
in structures, mainly bridges of steel or prestressed 
concrete construction. Knowledge of design methods 
and civil engineering experience required. Research 
experience, particularly with resistance strain gauge 
techniques, an advantage. Professional/academic 
qualifications desirable. 

Salary range : £833 to £985 per annum 

Superannuation and certain free travel facilities. 

Medical examination. ~ 

Applications, stating age, qualifications, &c., to 
Director of Research, British Transport Commission, 
Biitish Railways Research Department, 222, Maryle- 
bone Road, London, N.W.1. E9617 


HACKNEY HOSPITAL, 
LONDON, E.9 
(BED COMPLEMENT 982) 








APPOINTMENT OF ASSISTANT 
ENGINEER 





Applications are invited for the above appoint- 
ment, salary £585-£705 p.a. The successful candi- 
date will be required to undertake work connected 
with the maintenance and operation of the hospital’s 
engineering services (mechanical and electrical) under 
the supervision of the Senior Engineer. Experience 
in the operation of oil-fired boilers and possession of 
the Ordinary National Certificate in Mechanical 
Engineering or a Ministry of Transport and Civil 
Aviation Second Class Certificate of Competency 
an advantage. Resident appointment, unfurnished 
house available (present rental £79 p.a., subject 
periodic review). 

Application forms obtainable from Group Secre- 
tary, above address, should be returned by 31st 
January. E9628 


PUBLIC APPOINTMENTS 
ESSEX RIVER BOARD 


APPOINTMENTS 


Applications are invited for the following per- 
manent posts, which are subject to the Local Govern- 
ment Superannuation Acts, 1937 and 1953 :— 

(1) ae ENGINEER, A.P.T. V (£1175 by £50 to 
£ ). 

Applicants should be Chartered Civil Engineers 
with some years’ experience in the design and execu- 
tion of River Board works. 

A car allowance on the Essential Users’ Scale will 
be payable. 

(2) TWO CIVIL ENGINEERING ASSISTANTS, 
A.P.T. IV (£1025 by £50 to £1175). 

Applicants should be Chartered Civil Engineers 
experienced in coast protection works and/or the 
design and calculation of river improvement schemes 
or surface water sewerage schemes. Experience in 
the design of pumping stations would be an 
advantage. 

Applications, giving details of age, education and 
previous experience, and the names of three referees 
with a knowledge of the applicant’s technical experi- 
ence, should be submitted to the Engineer to the 
Board at the address given below, not later than the 
30th January, 1959. 

W. J. S. BEW, 


Clerk of the Board 
Rivers House, 
129, Springfield Road, 
Chelmsford, Essex, 


12th January, 1959. E9655 





BRITISH TRANSPORT 
COMMISSION (DOCKS DIVISION) 


GARSTON DOCKS 


NEW WORKS ASSISTANT 


The British Transport Commission (Docks Divi- 
sion), 163, Euston Road, London, N.W.1, invite 
applications for appointment as NEW WORKS 
ASSISTANT on the staff of the Docks Engineer, 
Garston Docks. Salary range £1045-£1095 per 
annum. 

Applicants should have experience in the design, 
execution .and maintenance of dock, harbour, 
building and permanent way work, and a knowledge 
of specifications and quantities. Corporate Member- 
ship of the Institution of Civil Engineers essential. 
Travel facilities, Superannuation Scherre, &c. 

Applications, stating age, experience and qualifi- 
cations should be forwarded to the above address, 
to arrive not later than 30th January, 1959. E9657 





AIR MINISTRY 


DRAUGHTSMEN 


Air Ministry require civilian DRAUGHTSMEN 
(Engineering) at Royal Air Force, Medmenham, 
Bucks., Henlow, Beds., Watton, Norfolk, and 
Kidbrooke, S.E.3. Candidates must be British 
subjects. Duties require sound knowledge of 
electronics. Qualifications : O.N.C. or equivalent, 
satisfactory completion of normal apprenticeship or 
equivalent, training of not less than three years and 
workshop experience. 

Salary (Provincial) : £510 to £714 (£550 to £755 
for Kidbrooke) on entry, depending on age and 
experience, rising to maximum of £845 (£870 for 
Kidbrooke). 5-day week, 18 days’ annual leave. 
Travelling expenses in United Kingdom in excess of 
7s. 6d. paid to all candidates called for interview. 

For application form and full particulars apply to 
Air Ministry, C.E.4h, Cornwall House, Waterloo 
Road, London, S.E.1, or any Employment Exchange, 
quoting Borough 29. 6. 








WORKSOP AND RETFORD 
HOSPITAL MANAGEMENT 
COMMITTEE, 
WORKSOP, NOTTINGHAMSHIRE 


SUPERINTENDENT ENGINEER 





SUPERINTENDENT ENGINEER required on 
16th February, 1959. Applicants must have served 
engineering apprenticeship and possess qualification 
recognised by Ministry of Health. Salary £790-£925 
p.a.—Applications, giving full particulars and three 
names for reference, to Group Secretary, Victoria 
Hospital, Worksop, by 21st January, 1959. £9643 








Jan. 16, 1959 
PUBLIC APPOINTMENTS 


CENTRAL ELECTRICITY 
GENERATING BOARD 





SOUTHERN PROJECT GROUP 





ASSISTANT ENGINEERS 





BRADWELL, BERKETFY AND HINKLEY 

POINT NUCLFAR POWFR STATIONS 
(a) SENIOR ASSISTANT ENGINEER (Electrical — 

Hinkley Point) (Vacancy No. S/S9 
(b) SECOND ASSISTANT ENGINEERS (Plectri- 

cal Instruments) Bradwell and Berkeley (Vacancy 

No. S§/S9/4), 

(c) SECOND ASSISTANT ENGINEFR (Mechani- 
cal\—Hinklev Point (Vacancy No S/S59/2) 

(d) THIRD ASSISTANT ENGINEER (Mechani- 
ca\—Hinklev Print (Vacancy S/SO/4 

THIRD ASSISTANT FNGINEERS (Mechani- 

cal)—Bradwell and Rerkelevy (Vacancy S$/59/7) 

Applications are invited for the above annoint- 
ments at Rradwell (Pssex), Berkeley (Gloucester- 
shire) and Hinkley Point (Somerset) Nuclear Power 
Stations, now under construction. Applicants 
should have qualifications up to H.N.C. or equivalent 
standard or an Frneineering Degree 

These are nermanent appointments and the 
successful candidates would be exnected to live in the 
vicinity of the site to which they are allocated for 
the duration of the construction work which will be 
apnroximatels a two-vear perind. Opportunities 
will be available for transfer to future nower station 
sites and to the design teams associated with these 
stations. 

DUTTES ANT) PXPERIENCE 
(a) The successful candidate will be resnonsible to 
the Resident Engineer for the supervision of the 
installation and commissioning of all electrical 
plant, switcheear, control equipment, instrumen- 
tation and cabling. 
Salary within Grade 2 of Schedule “C” of the 

N.J.B. Agreement, i.e. £1530 to £1880 per annum 
(b) The successful candidates will be required to 
assist the Site Flectrical Engineer in the suner- 
vision of the installation and testing of electrical 
instrumentation in connection with both the 
conventional and nuclear plant. They shonid 
have some works experience or apprenticeship 
training, and previous exnerience on installation 
and testing of electrical instruments and control 
equipment is essential. Experience in the nuclear 
instrumentation field is not essential but would be 
advantageous. 

Salarv within Grade 4 of Schedule “ C” of the 
N.J.B. Arreement. i.e. £1195 to £1545 ner annum 
) and (d) The successful candidates will be required 
to assist the Site Mechanical Engineer in the 
supervision of the installation and testing of 
nechanical engineering plant in connection with 
both the conventional and nuclear plant. They 
should have sound fundamental training in 
mechanical engineering, with preferably some 
works experience or apprenticeship training, and 
nrevious experience on a power station site would 
be an advantage. 

Salary within Schedule “C” of the N.J.B, 
Agreement, i.e. : 

(c) Grade 4- £1195 to £1545 per annum. 

(d) Grade 5—£1090 to £1300 per annum. 
Applications. stating age, aqualifications and 
experience, present position and salary and indicating 
the post for which application is made, should be 
forwarded to the Administrative Officer, Central 
Flectricity Generating Board, Southern Project 
Group, Squires Lane, Finchley, N.3. to arrive not 
later than 30th January, 1959. Envelopes should be 
marked Confidential—quoting the appropriate 
Vacancy Number. ne 


7 ¥% 
Chief Project Engineer. 
E9647 





CITY OF LIVERPOOL 





WATER DEPARTMENT 





APPOINTMENTS 





Applications are invited for the undermentioned 
appointments, viz.: 

(1) ASSISTANT | (Civil Engineering), Vyrnwy 
—— and Works, under the Resident Engineer, 
Oswes 

(2) “Two ASSISTANT CIVIL ENGINEERS 
(New Works). 

Applicants for (2) must be Associate Members of 
the Institution of Civil Engineers. Preference will 
be given to those who have had experience in the 
constructions or design of works of water supply. 

Salary, £102S—£1175 per annum (A.P.T. IV). 

Application forms, returnable by 31st January, 
1959, from the Water Engineer, 55, Dale Street, 
Liverpool, 2. The appointments are superannuable 
and subject to the Standing Orders of the City 


Council. Canvassing disqualifies. 
THOMAS ALKER, 
Town Clerk. 
(3.5454) E9616 





AIR MINISTRY WORKS 





DESIGN BRANCH, LONDON 





DESIGNER DRAUGHTSMEN 





Air Ministry Works Design Branch requires in 
London DESIGNER DRAUGHTSMEN for Bulk 
Petroleum Storage and Pumping Installations 
experienced in one or more of the following: (a) 
Storage tank layout and design ; (b) Pump house 
and plant lavout; (c) development of pipe line 
schemes ; (d) hydraulic calculations. ‘echnical 
training to O.N.C. standard required. Salaries up to 
£1015 p.a. Starting pay dependent on age. qualifi- 
cations .and experience. Long-term possibilities 
with promotion and pensionable prospects. Five-day 
week, 3 wecks 3 days leave a year. Normally natural 
born’ British subjects—Write, stating age, qualifi- 
cations, employment details including type of work 
done io any : > ne Exchange oon a 
No. Borough 1 


THE ENGINEER 


PUBLIC APPOINTMENTS 





CITY OF NOTTINGHAM 


WATER DEPARTMENT 





PERMANENT APPOINTMENT—CIVIL ENGI- 

NEFRING ASSISTANT 

Applications are invited from Engineering Gradu- 
ates and/or Corporate Members of the Institution of 
Civil Engineers with at least 5 vears’ satisfactory 
experience, for the nermanent, pensionable appoint- 
ment of a Civil Engineering Assistant:  salarv, 
dependent upen aualifications and experience, in 
Grade A.P.T. IV (£1025 by £50 to £1175). 


TEMPORARY APPOINTMENTS — THREE 

RESIDENT ENGINFERS 

The Corporation will shortly commence the 
lavine of 29 miles of 27-inch and 24-inch diameter 
cast iron pineline, work upon which will be divided 
into 6 contracts and take 2-3 vears to comnlete. 
Annlications from persons with suitable qualifics- 
tions and exnerience in laving large diameter mairs 
are invited for the following apnvointments, which 
will be for the duration of the work :— 


RFSTIDENT FNGINEFR 

Salary denendent unoen qualifications and 
ernerience, in Grade A.P.T. V—£1175 by £50 to 
£1325. 


TWO ASSISTANT RESIDENT FPNGINEERS 

Salarv, denendent uron qualifications and 
exrerience, in Grade A.P.T. TV—£1025 by £50 to 
£1175. 


If successful candidates use own cars, allowances 
on “ casual nser ” basis will be paid. Houses mav he 
provided where necescarv. Apnointments will be 
subiect to passing medical examination and may be 
terminated on one month's notice bv either side. 

Anniications for these annointments to be sent by 
31st January. 1959. to Envineer and General Man- 
ager, Water Denartment, Castle Boulevard, Notting- 
ham, with names of two persons to whom reference 
may be made 


T. J. OWFN, 
Town Clerk. 
Guildhall, 
Nottingham. F9634 





ROYAL NAVAL SCIENTIFIC 
SERVICE 





SENIOR SCIENTIFIC OFFICERS AND 
SCIENTIFIC OFFICERS 


Roval Naval Scientific Service requires SFNTIOR 
SCTFNTTFIC OFFICERS and SCTENTIFIC 
OFFICERS for establishments in London area, 
Raldock, Portsmouth, Portland. Poole and Ro«vth 
Main requirements are for PHYSTCTISTS, MFCH- 
ANICAL ENGINEFRS, EF FCTRONIC ENGI- 
NFFRS and MATHEMATICIANS in areas 
specified. The following particular vacancies also 
exist :-—Mathematician : for applied research of 
basic nature and stabilitv of underwater vehicles : 
knowledge of theoretical hvdrodynamics and theory 
of control svstems an advantage: London ares, 
Mechanical Engineer: with sound knowledge of 
basic principles of thermo and fluid dynamics. to 
carry out research programme in a particular field 
of applied hvdrodynamics : experience in modern 
methods of design and research on axial-flow com- 
pressors, turbines or pumps an advantage ; London 
area. Mechanical Engineers: for design and 
development of underwater devices ; Portland area. 
Phvsical Chemist : with specialised knowledge of 
rubber technology : Poole area. Chemists : Physical 
and Inorganic : Poole, Baldock and London areas. 
Candidates must normally be natural born British 
subjects of natural born British parents, with First 
or Second Class Honours Degrees or equivalent high 
professional attainments. $.S.O.s must have had 
three vears’ post-graduate experience and be not less 
than 26 years of age. Salaries (men) : S.S.0., £1190— 
£1410: S.O., £635-£1110 (London)}—somewhat 
lower in provinces. Appointments are unestablished 
(with F.S.S.U. benefits), but opportunities may occur 
for those between ages of 21 and 32 to compete for 
established posts.—Forms from M.L.N.S., Technical 
and Scientific Register (K), 26, King Street, London, 
S.W.1 (quote A.500/8A). E9615 





EMPLOYMENT 


CORPORATION OF DUNDEE 
(WATER DEPARTMENT) 





ENGINEERING STAFF 


Applications are invited for the following posts :— 
(1) SENIOR ENGINEERING ASSISTANT, 
A.P.T. VTIT (£1005 to £1085 per annum). 
(2) SENIOR ENGINEERING ASSISTANT, 
A.P.T. VIT (£945 to £1025 per annum). 
(3) ENGINEERING ASSISTANTS, A. and P. 
I1l—Va (£665 to £880 per annum). : 
Placing within these grades will be made according 
to experience. 
Candidates must be suitably qualified and experi- 
ence in civil engineering is essential for the senior 
osts. 
. Housing accommodation may be made available. 
The appointments will be subject to the terms and 
conditions of the Corporation. The posts are super- 
annuable and successful candidates will be required 
to pass a medical examination. 
Applications, with the names of two referees, must 
be lodged with the undersigned on or before Monday, 


2nd February, 1959. ROBERT LYLE 
£9622 Town Clerk 


MANCHESTER CORPORATION 
TRANSPORT DEPARTMENT 


QUALIFIED WORKS SUPERINTENDENT 


QUALIFIED WORKS SUPERINTENDENT 
required by Manchester Corporation Transport 
Department, to take charge, under the Works 
Manager, of the Department’s Central Repair Works. 
Salary £1025 by £50 to £1175. 

Forms of application and details, returnable by 
Saturday, 31st January, 1959, obtainable from the 
General Manager, 55, y, Manchester, 1. 








PUBLIC APPOINTMENTS 
BOROUGH OF MANSFIELD 


ENGINEERING ASSISTANTS 


Applications are invited for the following appoint- 
ments :— 

(a) JUNIOR ENGINEERING ASSISTANT 

Salary A.P.T. I, £575 by £30 to £725. 

Applicants must have completed professional 
training in accordance with the Scheme for the Train- 
ing of Municipal Engineers 
(b) GENERAL ENGINEERING ASSISTANT 

Salary (1), A.P.T. I, £575 by £30 to £725, or (2) 
Special Grade, £750 by £40 to £1030. 

Salary (1), commencing at a point appropriate for 
experience and qualifications, wil! be paid to holders 
of the intermediate examination of the Institution of 
Municipal Engineers or a Degree in Engineering, and 
salary (2) to holders of the Final Examination of the 
Institution of Civil Engineers or the Institution of 
Municipal Engineers, or to U niversity Graduate 
Assistants who have had at least five years’ experience 
(including period of training). 

Applications, stating age, training, qualifications, 
present and past appointments, with salaries, experi- 
ence and names and addresses of not more than three 
referees, should be sent to the Borough Engineer and 
Surveyor, Carr Bank, Mansfield, to arrive not later 





115 
PUBLIC APPOINTMENTS 





MINISTRY OF SUPPLY 


ROYAL AIRCRAFT ESTABLISHMENT, 
FARNBOROUGH, HANTS 


PHYSICISTS, ENGINEERS AND 
MATHEMATICIANS 


Ministry of Supply, Royal Aircraft Establishment, 
Farnborough, Hants, requires PHYSICISTS, ENGI- 
NEERS and MATHEMATICIANS for Advanced 
Research Work in wide variety of problems arising 
from exploration of new regimes of flight, covering 
Ballistic Missile, Aircraft and Guided Weapons 
fields, and including extensive experimental pro~ 
grammes for which well-equipped modern labora- 
tories and flight facilities are available. Apnoint- 
ments of (a) SENIOR SCIENTIFIC OFFICER 
(minimum age 26, and at least 3 years’ post-graduate 
research experience), or (b) SCIPFNTIFIC OFFICER. 
First or Second Honours ce or equivalent 
reauired for both grades. Salary ranges (a) £1130- 
£1330, (b) £595-£1050 (male, in provinces ; rates 
for women the same by 1961). Surerannuation 
under F.S.S.U. Opportunity for those under 3! to 
compete for pensionable ts. Good promotion 
prospects. Applications also invited from students 
expecting to graduate in 1959. Interviews for under- 
graduates will normally be held at Farnborough 
during Easter Vacation, 1959, but interviews can also 


than Monday, 26th January, 1959 , 

A. C. SHEPHERD, be arranged at other convenient dates. Forms and 

Town Clerk illustrated booklet from M.L.N.S. Technical and 

Carr Bank, Scientific Register (K), 26, King Street, London, 
Mansfield E9637 S W tf (quote A.469/R A) FoC7s 





HEATING AND VENTILATING 


ELECTRICAL 


STRUCTURAL 


PUBLIC and INDUSTRIAL BUILDING. 


with salaries of £1015 p.a. and above. 
non-contributory. 


Technical education to O.N.C. 


Interviews at Regional Offices when possible. 


MINISTRY OF WORKS 


REQUIRES 
ENGINEERING DRAUGHTSMEN IN THE FOLLOWING CATEGORIES 


Design of al! types of installations, including air conditioning. 
Design of lighting, power and special type installation, and site distribution schemes. 


Design and detailing of reinforced concrete or structural steelwork. 
For employment in LONDON and PROVINCES on major site developments and al! classes of 


GENERAL CONDITIONS 
Salary range £550 (age 21) to £870 p.a. in London (slightly less elsewhere) 
accor ive to age, qualifications and experience : 
and concessions for higher technical training in approved cases. Prospects of promotion te posts 
Opportunities for permanent posis leading to pensions, 


QUALIFICATIONS 
or equivalent standard. 
APPLICATIONS 


State age, experience, training and qualifications, to : 
Room 435, Abell House, John Islip Street, LONDON, S.W.1 


Starting point 


S-day week ; 34 wecks’ annual leave initially, 


The Chief Engineer, Ministry of Works 


E9500 











development field. These include : 
struction of small prototype reactors. 


studies. 


support the research programme. 


available. 


that arise in this field. 


SENIOR MECHANICAL 
DESIGN ENGINEERS 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
Research Group 


Experienced design engineers are invited to apply for progressive posts 
involving the study of reactor systems and the design of plant in the reactor 


(a) Feasibility studies of new reactor systems, including the design and con- 
(b) Design of complex engineering and physics experiments to support those 
(c) Design and development of irradiation and active handling equipment to 


Successful candidates will have a good engineering degree, be members of a 
senior engineering institution or be of equivalent technical standard, have had 
several years’ significant mechanical engineering design office experience and be 
able to apply first principles to the design solution of new engineering problems. 
The opportunity to acquire accelerated experience in atomic energy will be 
The posts offer excellent opportunities to Engineers who can apply 
first-class design ability and scientific appreciation to the complex problems 


There are vacancies at Harwell (Berks) and Winfrith (Dorset) 





at salaries between | £1790 and £2600 





A.E.R.E., 





Applications should be made, giving brief details of careers, to 
Mr. J. R. V. Dolphin, C.B.E. 
(Engineer-in-Chief of the Research Group) Building 77 (G.05/25) 
HARWELL, 


BERKS 
£9608 


DIDCOT, 
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PUBLIC APPOINTMENTS 





ENGINEERING 
RESEARCH 
MANAGERS 


are required in the Research and Development Branch to take charge 
of important sections of work in the laboratories 


(a) at CAPENHURST (near Chester) 


perations and responsibilities cover direction 
‘ flowsheeting, construction and engineering 
ams engaged on operations planning, fi ’ 
— in lage engineering laboratory. This involves, principally, construction and 
operation of large-scale test rigs and experimental equipment, frequently operating under 
exacting conditions and embodying novel materials, and necessitates close collaboration 
with physicists and chemists and control of a large industrial labour force 


(b) at SPRINGFIELDS (near Preston) 


This post is concerned with the provision of Mechanical Engineering and Process Services 
to meet the requirements of experimental programmes which involve investigations = a 
bench and pilot plant scale in the fields of chemistry and me The work a 4 
includes responsibility for the laboratories workshop and design o' ce, liaison _ 
engineering contractors and deployment of a large industrial labour force working directly 
with scientific staff 





The post is concerned with Engineering O 


ate membership of a senior engineering institution, wide experience in engineering 
lity to direct professional and industrial staff are essential. Previous experience 
her with an Honours Degree in Engineering, or allied subject, 


Corpor 
and abi 
of experimental work, toget 
is desirable 





£2,209 and £2,600 


Salary between according to qualifications 











and experience 
Contributory Superannuation; Staff housing scheme; 


Send postcard for application form, quoting reference 2873/|1, to 
Chief Recruitment Officer, 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


INDUSTRIAL GROUP HEADQUARTERS 
RISLEY, WARRINGTON, LANCASHIRE 
Closing Date: 2nd February, 1959 


E¢606 











ENGINEERS 


required by 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE 


POST 1.—ENGINEER (MAIN GRADE).—To lead a small section providing 
engineering design assistance to the Chemical Engineering Design and 
Development Branch. The work includes preparation of engineering flow 
sheets, engineering design of vessels, etc., and the specification of mechanical 
and electrical features of plant, piping and instruments, for new plant designs. 
The preparation of approximate cost estimates when required and assistance 
in the design and procurement of experimental equipment also involved. 

A, recognised engineering apprenticeship or equivalent practical workshop 
experience required and Corporate Membership of a Senior Engineering 
Institution or equivalent qualifications. Considerable engineering design 
experience and a sound knowledge of chemical plant and of the fabrication and 
use of the engineering materials involved is required. (Ref. 2117/25.) 


POST 2.—ENGINEER (BASIC GRADE).—To be responsible to a Senior 
Officer for durability testing of electrical components and equipment with 
special attention to vibration and shock tests, and to devise techniques for 
testing, and recording and analysing results . 

A recognised engineering apprenticeship or equivalent training required and 
Corporate Membership of a Senior Engineering Institution or equivalent 
qualifications. Experience appropriate to the work is desirable, preferably 
including the operation of a large electro-dynamic vibrator and associated 
instrumentation. Knowledge of electronics appropriate to such a system is 
essential. (Ref. 2123/25.) 


POST 3.—ENGINEER (BASIC GRADE).—To assist a Section Engineer 
responsible for the maintenance of scientific laboratory services, plant and 
equipment. The plant is associated with fundamental nuclear research and 
experimental equipment. The control of engineering operating staff working 
on day and shift systems is included and advice on design and modifications 
to existing equipment to meet scientific needs also is required. 

A recognised engineering apprenticeship and A.M.I.E. or Mech.E., or 
equivalent qualification, are required. Previous experience of the maintenance 
of mechanical and electrical services is essential. A sound general engineering 
knowledge and ability to initiate and advise on design of special equipments 
associated with accelerators is required. (Ref. A.1948 25.) 


Eng. II, £1300-£1740. 
Eng. III, £815 (at age 25) to £1110 (at age 34 or over) to £1270. 

Contributory Superannuation Scheme. A house or alternatively substantial 
assistance with house purchase, will become available for married officers living 


beyond daily travelling distance. 


SALARY. 


POSTCARDS for application forms to the Senior Recruitment Officer at 
above address. Please quote appropriate reference number. E9607 








ENGINEER 


TENDERS 





METROPOLITAN WATER BOARD 


TENDERS FOR —" OF STORES, 
c. 


TENDERS are invited for the SUPPLY of the 
following STORES and SERVICES for the period 
of 12 months commencing Ist April, 1959 :— 
Contract 
0. 

. Cement, tarmacadam, concrete slabs, earthen- 
ware bases, firebricks, fletton, stock and engi- 
neering bricks. 


2. Brushes, brooms and handles. : 

3. Cast astd spun iron straight pipes, cast iron 
specials. 

4. Uniform clothing and caps, mechanics’ overalls, 
rubber boots, shoes, &c 

5. Cotton waste, cleaning cloth, wipers, hemp, 


tarpaulins, &c. 


6. Motor tyres, tubes, batteries, oils, &c. 

8. Mild steel bars, plates, sheets, &c. 

9. Black bolts and nuts, screws, files, shovels, &c. 
10. Lead pipe, solder, sheet, &c. 

11. Fuel oil, kerosene, motor spirit. : 
13. Soaps, polishes and cleansers, oilman’s sundries, 


sulphuric acid, paper towels and toilet rolls, 


&e. 

14. Rubber and canvas insertion sheet and washers, 
suction, delivery, chemical and fire hose, &c. 

19. Small iron castings, valve, hydrant and stopcock 
boxes, &c., non-ferrous castings. 

20. Stopcocks, ferrule stopcocks, unions, disc fittings, 
hydrant outlets and caps. 

21. Sluice valves, fire hydrants and parts, extension 
spindles, hydrant indicator plates, &c. 

23. Periodical inspection, repair and maintenance of 
weighing apparatus. 

24. Electric lamps and fluorescent tubes. 

25. Steam, smithy and house coal, and coke 

26. Removal of furnace refuse. 

27. Photo prints, &c. 

Tenders must be submitted on the official forms, 
which may be obtained from the Chief Engineer by 
personal application at the offices of the Board 
(Room 171) or upon forwarding an addressed 
envelope (not smaller than 1Sin. by 10in.) and 
enclosing stamps value Is. to cover postage, &c. 

Applicants should refer to the number of the 
contract for which Tender forms are required. 

Tenders, enclosed in sealed envelopes addressed 
to the undersigned and endorsed in the manner 
indicated in the form of Tender, must be delivered 
at the offices of the Board (Room 122) not later than 
12 noon on Thursday, 29th January, 1959. 

The Board do not bind themselves to accept the 
lowest or any Tender 

S. D. ASKEW, 
Clerk of the Board 

Offices of the Board, New River Head, 

Rosebery Avenue, London, E.C.1. E9559 





CITY OF PORTSMOUTH 


ST. MARY’S HOUSE—BOILER 
REPLACEMENT 


SEPARATE TENDERS are invited for the 
MANUFACTURE, SUPPLY and ERECTION of 
the following : 

Tender No. 1 FOUR TREBLE PASS HORI- 
ZONTAL MULTITUBULAR BOILERS, each 
rated at 12,900 Ib. steam per hour at 212 deg. F. 

Tender No. 2: LIQUID FUEL BURNING 
EQUIPMENT for the above boiler plant 

Tender No. 3: LIME SODA WATER SOFTEN- 
ING PLANT, 3000 gallons/hour capacity 

Documents obtainable from City Engineer, Muni- 
cipal Offices, Portsmouth. Deposit £2 for each 
Tender 

Tenders, enclosed in the envelope provided, must 
be delivered to the undersigned not later than noon 
on Monday, 2nd March, 1959. 

Vv. BLANCHARD, 
Town Clerk. 

Guildhall, 

Portsmouth. E9652 





TRENT RIVER BOARD 


SUPPLY AND ERECTION OF 
ELECTRICALLY DRIVEN PUMPING PLANT 


TENDERS ARE INVITED from firms specialising 
in LAND DRAINAGE PUMPING EQUIPMENT 
for the SUPPLY AND ERECTION of AUTO- 
MATICALLY CONTROLLED ELECTRIC PUMP- 
ING PLANT at the Board’s proposed Tunnel Pits 
Pumping Station, to be constructed approximately 
ten miles east of Doncaster. 

Copies of the documents may be obtained from the 
Engineer, Trent River Board, P.O. Box No. 74, 206, 
Derby Road, Nottingham, on payment of £5 5s 
(cheques to be made payable to Trent River Board), 
which will be refunded only on receipt of a bona-fide 
Tender, which is not subsequently withdrawn 
Applications for documents must be received noi 
later than Monday, the 2nd February, 1959. Tenders 
must be received by the undersigned not later than 
noon on Monday. the 2nd March, 1959 

JOHN HIRST, 
£9642 Clerk of the Board. 





STAFFORDSHIRE COUNTY 
COUNCIL EDUCATION 
COMMITTEE 


COUNTY TECHNICAL COLLEGE, 
STAFFORD 


TENDERS are invited for the SUPPLY of 3kW. 
TUBE FURNACE, to operate at tentperatures up to 
1750 deg. C., and associated Control and Gas Purging 
Equipment. 

Forms of Tender and details of requirements may 
be obtained from the Principal of the College, Tenter- 
banks, Stafford. 

Completed Tenders, in a plain, sealed envelope, 
bearing no mark of the tenderer but endorsed 
“Tender for 3kW. Tube Furnace and Associated 
Equipment,”’ should reach the undersigned by noon 
on Saturday, 2ist February, 1959. 

T. H. EVANS, 
£9644 Clerk to the County Council. 





Jan. 16, 1959 
TENDERS 





CONSTRUCTION OF DEZ 
DAM IN IRAM 


PREQUALIFICATION NOTICE 


Contractors wishing to partici- 
pate in bidding on construction of a 
one hundred and ninety metre high 
thin arch dam and underground 
power station on the Dez River in 
Iran, are requested to write to 
Development and Resources Cor- 
poration, 50, Broadway, New York, 
4, New York, U.S.A., for particu- 
lars required to qualify for partici- 
pation in such bidding. Requests 
will be received up to February 15, 
1959, so that final qualification 
statements may be completed by 
prospective contractors prior to 
May 1, 1959. The contractors 
invited to bid will be selected from 
the firms qualifying under the above 
procedure. 

E 9663 














EDUCATIONAL 











A.M.1.MECH.E., B.Sc., City and Guilds, &c 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
9S per cent successes. 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright's Lane, 
London, W.8. Ell4 


AUTOMATION.—AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus- 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request.— Write (Dept. S.E.8), 
E.M.I. Institute School of Electronics, College House, 
Kensington, London, W.8. E145 & 
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APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A DESIGNER/DRAUGHTSMAN (MECH- 
ANICAL) is required by Michelin Tyre Com- 
pany, Ltd., for interesting project work at their 
Stoke-on-Trent factory. 

Applicants should have served a sound 
engineering apprenticeship in this country, 
possess H.N.C. (with Heat Engines, Applied 
Thermodynamics, or Steam Engineering, en- 
dorsement preferred) and have had experience 
of problems involving industrial steam appli- 
cations and pumping systems. 

The appointment is permanent and pension- 
able. A 5-day, 40-hour week and 3 weeks’ 
annual holiday in force. 

Housing assistance given if necessary. Tax 
free allowance of £4 per week for married men 
pending removal. Company pays removal 
charges. 

Please write to MICHELIN TYRE COM- 
PANY, LTD. (SPA  Dept.), STOKE-ON- 
TRENT, STAFFS, quoting Ref. B/305/TE. 


£9639 a 
ASSISTANT WORKS MANAGER required by 
old-established medium-heavy Precision Engineers 
on Merseyside. Pension scheme and prospects for 
right man. Applicants not over 40 must have sound 
production engineering and production control 
experience, and have held a Senior Executive position. 
Reply, stating age, details of experience, and salary 
required, to Managing Director.—BOX No. E2256, 
“ The Engineer.” A 


CHIEF DRAUGHTSMAN required. Applicants 
must have H.N.C. or equivalent and a sound know- 
ledge of gearing. Drive and initiative necessary. 
Responsible position carrying adequate remunera- 
tion. Pension scheme. Lovation: 25 miles N.W. 
of London. 2-bedroomed flat available if required 
for temporary or permanent use. State full details 
of experience in strict confidence.—Write BOX 
AC45981, Samson Clarks, 57-61, Mortimer Street, 
London, W.1. E9484 a 


CIVIL ENGINEERING GRADUATES wanted 
for Reinforced Concrete Design work in large draw- 
ing office in London. Good prospects for promotion 
for men aged 25-35. Preference given to men with 
Site Experience. Pension Fund, 5-day week.— 

Write BOX No. E2247, “* The Engineer.” A 


COMPANY OPERATING A MODERN CON. 
TINUOUS CHEMICAL PLANT invites applica- 
tions for the post of 
DEPUTY WORKS ENGINEER 

Applicants should preferably be in the age range 
of 40-50 with mechanical engineering qualifications 
and experience. They must have energy, shop floor 
experience and a down-to-earth attitude, realising 
that organisation and administration exist only to 
get things done and are not ends in themselves. 
Experience of chemical plant or refinery installation 
with continuous highly instrumentated process plant 
where scheduled maintenance methods are in opera- 
tion would be an advantage. 

The post is permanent and offers an interesting 
career in agreeable surroundings on the South Coast. 

Excellent terms of employment including Pension 
Scheme, and a generous salary will be paid. 

Applications — full particulars including age, 
experience and qualifications should be addressed, — 
BOX No. E9629, “* The Engineer.” A 


CRANE DESIGNER/DRAUGHTSMAN, pre- 
ferably with shop and estimating experience,— 
IRVINGS, WOODCHESTER, STROUD, GLOS. 
(Amberley 3163/4). E2235 a 
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COMMERCIAL ELECTRICAL ENGINEER 
required by Merchant Company for Malaya. Mini- 
mum qualification O.N.C. ; age up to 26, Bachelor. 
Good salary, scale according to qualifications and 
experience, and excellent prospects. Annual incre- 


ments ; Provident fund; Pension scheme ; free 
furnished accommodation ; passage provided 

Write, BOX No. 1826, c/o Abbotts, Eastcheap, 
London, E.C.3 E9624 a 


DRAUGHTSMAN — SECTION LEADER — 
required, fully conversant with air conditioning, 
dust and fume extract plants, hot water and steam 
piping. Higher National Certificate or equivalent 
preferred. Progressive Company North-West Middle- 
sex.—_Write full details BOX E547, LPE, Romano 
House, 399/401, Strand, W.C.2. E9605 A 


ELECTRIC ARC MELTING SHOP SHIFT 
MANAGER for large steelworks in the Midlands. 
Applicants, aged 30-40, should have a metallurgical 
training with practical experience in an electric 
melting shop. Salary according to qualifications and 
experience. Pension and free life assurance scheme 
in operation. Full details of age, experience and 
qualifications. —BOX No. E9497, “* The Engineer.”’ a 


ENGINEER FOR EXPORT DEPARTMENT, 
capable of handling technical correspondence, esti- 
mating and sales promotion for centrifugal pumping 
plant and electrical machinery. A vacancy also exists 
for a YOUNG TRAINEE.— Write, stating full par- 
ticulars, to The Harland Engineering Co., Ltd.. 20, 
Park Street, London, W.1. E9619 a 


ENGINEER, for heat transfer work in Sussex ; 
25/30 vears. Graduate or G.1.Mech.E. standard, 
must be willing to spend three months’ training period 
in U.S.A. Salary according to age and qualifications. 
Pension scheme.—BOX No. E2241, ‘* The Engineer.” 

A 


ENGINEER REQUIRED for Design of Overhead 
Electric Travelling Cranes and Mechanical Handling 
Equipment, with a sound knowledge of strain and 
stress calculations. Preferably with electrical experi- 
ence. Written application, stating age, qualifica- 
tions and salary required to : 
STREET CRANE COMPANY, LTD., 
12, Corporation Street, Sheffield, 3 
E2248 a 


ENGINEER SURVEYORS required for inspec- 
tion of Cranes and other Lifting Plant. Must have 
drawing-office experience of design of Cranes, also 
National Certificate for Mechanical Engineering. 
South London or Monmouth and S. Wales. Salary 
£735 to £1060 (ESA Scale). Non-contributory 
Pension.—Apply Eng. Dept.. GENERAL ACCI- 
CENT CORP., LTD., 99, Aldwych, W.C.2. 

E9641 A 


THE ENGINEER 
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FORENSIC ENGINEERS invite application from 
Engineering Graduates with good background and 
industrial experience for responsible and individual- 
istic post. Age about 30 years—-BOX No. E9613 
“* The Engineer.” A 


GOOD OPPORTUNITY OCCURS for SALES 
ENGINEER with Gas Turbine experience, capable 
of promoting general industrial turbine application 
Write, stating salary required.-BOX No. E2252, 
** The Engineer.” A 


HEATING AND VENTILATING 
ENGINEER 


COURTAULDS, LIMITED, require an expe- 
rienced Engineer for their Engineering Division, 
Coventry, to work on the design, specification 
and installation of heating, ventilating and air- 
conditioning plants for a wide variety of projects 
in this field of engineering. Applicants should 
preferably hold Corporate Membership of 
1.H.V.E., but qualified engineers wita the right 
experience are also invited to apply. A good 
salary commensurate with experience will be 
paid. The appointment is pensionable and will 
qualify for co-partnership benefits. _ ‘ 

Candidates should write for a detailed form of 
application to the Director of Personnel, 
Courtaulds, Limited, 16, St. Martins-le-Grand, 
London, E.C.1, quoting reference number B.52 


E9589 A 





JOHNSON, MATTHEY & CO., LIMITED 


DESIGN DRAUGHSTMAN: Aged 25/35, 
with good engineering experience, Is required 
for a Chief Mechanical Engineer's office in 
Central London. A sound, practical training 
and knowledge of engineering services 1s 
essential. f ; 

The work entails handling projects from the 
drawing-board through to construction and run- 
ning-in for production. 

Conditions of service include free lunches and 
an annual bonus, also a contributory pension 
scheme. Salary according to age, qualifications 
and experience. . a8) 

Write, giving full details of age, qualifications, 


experience, etc., to the Secretary, Johnson, 
Matthey and Co., Limited, 78, Hatton Garden, 
London, E.C.1. 


E9535 A 








| BOOKS and PUBLICATIONS 














| ANNOUNCING... 


six Continents. 





| The 5th edition (1958-59) of 


WORLD RAILWAYS 


@ tabulated data under 32 headings of 1510 Railways in all 


reports on Major Rail Systems in 47 countries covering... 
their activities and development during 1956 and 1957... 
their present and future trends and requirements... 
illustrations of new equipment recently put into service. 


detailed information of all Underground Rail Systems 
throughout the world, with maps and illustrations. 


the composition and activities of 201 of the world’s major 
| Manufacturers of Locomotives and Rolling Stock, 
with illustrations and descriptions of their latest products. 


@ articles of urgent topical interest. 


The information (compiled from official sources) given in this 
|| 5th edition presents a clear-cut survey of what is happening in 
the whole vast field of railway operation and development. 


Send for illustrated brochure containing specimen pages, 
or ask your bookseller to obtain a copy of the book for 
your examination. 


SAMPSON LOW, 25, Gilbert Street, 


| 
| 





£5 5s. 0d. 


London, W.|l 
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HEAVY ROLLING MILLS SHIFT MANAGER, 
aged 28-35, required by large steelworks in the 
Midlands. Applicants with an engineering back- 
ground and previous experience of rolling mill 
supervision will be given preference. Staff position, 


pension and free life assurance scheme. Full details 
of age, experience and qualifications.—BOX No. 
E9659, ** The Engineer.” A 


MEN WITH ENGINEERING QUALI- 
FICATIONS or experience interested in 
developing a selling career in Great Britain with 
a well-known International Rubber Company, 
are invited to apply for an interview. Applica- 
tions are also open to Engineers with no previous 
selling experience who are able to indicate that 
they have selling potential. 

Preference is for candidates between 28 and 40 
years of age, and appointment carries substantial 
basic salary, expenses, car, pension scheme with 
insurance policy and opportunity to progress 

Immediate vacancies exist in East Riding of 


Yorkshire, Durham and Cumberland and 
London area. 

Applications should state age and past 
experience. 


BOX No. £9623, “* The Engineer.” 





NORTHERN ALUMINIUM COMPANY 
LTD. 
have the following vacancies : 

SENIOR ARCHITECTURAL DRAUGHTS- 
MAN required for work on industrial build- 
ings and offices, road, drainage, &c. 

SENIOR SERVICES DRAUGHTSMAN re- 
quired, with experience of factory services for 
water, gas, oil and air ; pump installation and 
pipe layouts. 

SENIOR MECHANICAL ENGINEERING 
DRAUGHTSMAN required for plant layout 
and design. General engineering experience 
desired. Knowledge of Rolling Mills, Con- 
veyors, Mechanical Handling or Furnaces 
would be advantageous. 

Salaries commensurate with experience. Inter- 
views arranged to suit applicants.—-Please write, 
giving details of previous experience and in 
which post interested, to Chief Draughtsman, 
General Engineering Department, Northern 
Aluminium Company, Ltd., Rogerstone, Mon 
(telephone : Newport $9991), 


£9656 A 





F. PERKINS, LIMITED, 
PETERBOROUGH, 
require 
EXPERIMENTAL ENGINEERS 


Successful applicants will possess at least 
H.N.C. and preferably will be Graduates and 
Corporate Members of I.Mech.E. They will 
also have had 2 years’ experience in industrial 
experimental departments on advanced develop- 
ment of internal combustion engines. The salary 
will be commensurate with age and experience. 
Staff pension scheme. Assistance with house 
purchase available.—Applications, in writing, 
should be made to the Staff Manager, quoting 
reference E.E.1. 


E9575 a 


PROGRESSIVE COMPANY in the East Mid- 
lands wishes to expand an existing department and 
would welcome applications from HEATING 
ENGINEERS who have specialised in Heat Transfer 
problems. They should be well versed in the theory 
of heat transfer and the practice of heat exchanger 
design. Applicants should be capable of assessing 
the overall economics of designs and discussing 
these in detail with clients. It will be an advantage 
if applicants already have contacts in this field 


Apply, with full details of age, education and 
experience, in chronological order.—BOX No 
E9599, “* The Engineer.” A 


SALES ENGINEER required by old-established 
manufacturers of rotary printing machinery for their 
London Office. Applicants must have had good 
experience in the design of rotaries and be capable 
of analysing printers’ requirements and promotin 
sales of new types of machinery. Preferably 30/40 
years of age, and possess technical qualifications 
comparable A.M.1.M.E. This is an excellent 
opportunity for a qualified man with practical know- 
ledge of the printing trade, and the post is pension- 
able.—Reply, stating age, details of experience and 
salary required to Managing Director, BOX No. 
E9631, “‘ The Engineer.” A 


SENIOR ENGINEERING LECTURER required 
to take charge of Cadet Training Course on modern 
cargo motor liner specially equipped for the purpose, 
plying between the U.K. and Australia and New 
Zealand ports. Duties will include teaching, direc- 
tion of staff and responsibility for progress of thirty 
Cadets studying on a two-year Course for the 
Engineering. Institutions Part 1! Examination: 
Applicants should have Graduate qualifications and 
at least four years’ teaching experience in a Technical 
College or similar Institution. Full pension facilities 
are available and applicants should therefore be not 
more than forty years of age. They will also be 
expected to take part in the social life of the Officers 
and Cadets, both ashore and afloat. Apply before 
15th February, 1959, to The Superintendent Engineer, 
The New Zealand Shipping Company, Ltd., Royal 
Albert Dock, London, E.16, giving full particulars 
of experience, &c., and stating salary reauired. 
E9611 A 
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SENIOR ASSISTANT to Resident Engineer 


required for large dry dock contract on Tyneside 
about 24 years. Those with maritime experience 
pref Salary up to £1400 according to age, 


experience and qualifications.—Reply, giving full 
particulars, to T. F. Burns and Partners, 25, Victoria 
Street, $.W.1. E9557 a 


SENIOR AND JUNIOR DRAUGHTSMEN 
required. Experience in mechanical handling plant 
an advantage. Good prospects.—BRITISH INDUS- 
TRIAL SAND, LTD., High Street, Godstone, 
Surrey. E9588 a 


SENIOR CIVIL ENGINEERING ESTIMATOR 
required for national firm of Puilding and Civil 
Engineering Contractors at their London or Edin- 
burgh office. Applicants, aged 35 to 50, should have 
wide experience of tendering for large Civil Engiteer- 
ing Contracts. Salary according to qualifications 
and experience, and the position offers scope for 
advancement to the right person. The Company 
operates a contributory pension scheme. Write, 
giving full particulars, salary required and quoting 
reference CV.1.2/9/59, to Secretary, HOLLOWAY 
BROS. (LONDON), LTD., 157, Millbank, S.W.1. 
E9661 A 


SENIOR ENGINEER required for research into 
the performance and utilisation of machine tools 
Experience or knowledge of work study and produc- 
tion cost analyst would be advantageous. Work 
involves the acquisition of synthetic data and its 
application to economic studies of production 
operations, including numerically-controlled mach- 
ining. Excellent working conditions in pleasant 
surroundings. Pension scheme. Removal expenses 
paid.—Send full details, including qualifications, 
experience and present salary in confidence.—BOX 
No E9636, “ The Engineer.” A 


SHELL-MEX AND B.P. LTD., have vacancies in 
their London office for MECHANICAL ENGI- 
NEERS, either on the Design and Development of 
Petroleum Dispensing Equi for filling stations 
or for work on major Pipeline Schemes. Applicants 
should have had a thorough training in workshops 
and possess either Corporate Membership of the 
Institution of Mechanical Engineers or have passed 
Parts A and B of that Institution’s examinations 
(or have qualifications entitling them to exemption 
from such examinations). Starting salary commen- 
surate with qualifications and experience. Excellent 
pension scheme.—Applications, giving personal 
details and experience, to Staff Manager (Ref. 
D/151), Shell-Mex and B.P., Ltd., Shell-Mex House, 
London, W.C.2. E9566 a 





TECHNICAL ASSISTANT.—Martonair, Lid. 
have a vacancy for a TECHNICAL ASSISTANT 
in their Richmond Sales Office. Interesting and 
progressive position for a young man who has com- 
pleted National Service after an engineering appren- 
ticeship and wishes to make a career in pneumatic 
engineering.—Please write to Parkshot, Richmond, 
Surrey. E9550 a 


THE PILKINGTON GROUP 
GLASS MANUFACTURERS 
DEVELOPMENT ENGINEERS 


Graduate or Professional 
ENGINEERS are required in the rapidly 
expanding Technical Development Department 
at St. Helens, Doncaster and St. Asaph, for the 
analysis and solution of engineering problems 
involved in the grinding and polishing, mechan- 
ical handling and heat treatment of piate glass. 


MECHANICAL 


_ The work is essentially intellectual and varied ; 
it requires the exercise of original thought and 
judgement and the ability to supervise the 
technical work of others. 


Initial salaries are determined by age, quali- 
fications and previous experience, Conditions 
include a five-day week, assistance with house 
purchase and excellent recreational facilities. 


Applications should be addressed to : 
Personnel Officer (Graduate Recruitment), 
Pilkington Brothers, Limited, 


St. Helens, 
Lancashire. 
E9610 a 
WELDING ENGINEER required by Sussex 


fabricators familiar with arc, gas, Unionmelt and 
Argonarc welding. Quality control procedure 
including gamma ray radiography. Fine oppor- 
tunity for ambitious man with practical and tech- 
nical background. State age, qualifications and 
salary to X No. E2246, The =ngineer.”’ A 
WORKS MANAGER. Engineer, 30-39 years of 
age, to train under present Works Manager with a 
view to taking over in 4 years. Applicants, H.N.C. 
or equivalent desirable, must have had thorough 
engineering training and manufacturing experience 
in works similar to conveyor or elevator construction 
and medium repetition shop and press work. Old- 
established Midland firm with pension scheme. 
Willing to assist with house.—BOX No. E2258, 
“ The Engineer.” A 


YOUNG MEN, aged 22 to 26, are required to trai 
as SHIFT MANAGERS for an Gectric fornaee 


melting shop in the Midlands. Agrsenae should 


‘ position, pension and 
free life assurance scheme. Full details of age, 
qualifications and experience.—BOX No. E9499, 

The Engineer.” A 





Classified Advts. continued on page 118 
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MECHANICAL ENGINEERS 


are ired in Bahrain's modern Oil Refinery 
for and corrosion inspection work. 
icants, under 35, should be familiar with 
A.P.1., A.S.M.E. codes and have had a 
minimum of two years’ experience in similar 
work or in the construction and maintenance 
of fired and unfired pressure vessels, the 
duties including inspection of vessels, 
exchangers, pumps, lines, valves, etc., to 
ensure safe operating condition and the 
recommending and developing of materials 
and methods of repair and corrosion control. 
Salary would be in accordance with 
ualifications and experience but notless than 
21332 per annum, in addition to which free 
air conditioned accommodation and a living 
allowance are provided. An initial kit 
allowance, medical attention, paid loca! and 
home leaves, are also provided. Apply in 
writing, with full particulars, to Caltex 


THE BAHRAIN PETROLEUM COMPANY 
LIMITED 


GRADUATE METALLURGISTS 
and 


THE ENGINEER 


SITUATIONS VACANT 


QUALIFIED 
ENGINEER 


MAJOR PETROLEUM COMPANY has a 
vacancy in their Midland Office for a quali- 
fied Engineer. Candidates should have had 
thorough training in workshops and possess 
either Corporate Membership of the Insti- 
tutions of Civil or Mechanical Engineers or 
have passed Part A and B of one of these 
Institutions’ examinations (or have qualifi- 
cations entitling them to exemption from 
such examinations). Experience on pumps 
and pipelines or building constructions will 
be advantageous. Starting salary commen- 
surate with qualifications and experience. 
Excellent pension scheme.— Apply in writing, 
giving full details of age, qualifications and 
experience to BOX No. E9620, “ The 
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SENIOR MECHANICAL 
ENGINEERING DRAUGHTSMEN 


ore offered progressive posts at 
Stewarts and Lloyds Limited 
Corby, Northants 
in the 
Tube Works Drawing Office 
and the 


Iron and Steel Works Drawing Office 


Applicants should have Higher National Certificate and sound drawing-office experience in heavy 
engineering. The work involves layout, maintenance and improvement of plant and equipment. 


Five-day week, good welfare, canteen and recreational facilities. Superannuation and life assurance 
scheme. Staff Hostel for single men. Excellent housing prospects. Good salaries based on experience 
and qualifications. 

Please apply in confidence for further details and application form to :— 


Manager/Personnel, 


Stewarts and Lloyds Limited, 
Corby, Northants. 


Services Limited, Caltex House, Knights- Engineer.” 


brid; Green, London, S$.W.1, quoting 
“INS.” £9595 a A 














ESTIMATOR 


required by 


W. H. A. ROBERTSON & CO., LTD., 
LYNTON WORKS, 
BEDFORD. 


This well-established and expanding company is mainly engaged in manu- 
facturing a wide range of medium and heavy machines for the metal working 
industries. 

Vacancies now arise for additional staff accustomed to estimating machinery 
in the field of mechanical engineering, not necessarily for metal working. 

Assistance can be given with housing. 

Pension scheme in existence. 

Applications will be treated confidentially; write giving brief particulars of 
experience, etc., to Personnel Department. 

E9567 a 


SENIOR WORK STUDY ENGINEER 


required to develop Work Study in a large Engineering Works 
in the West of Scotland. 

The Works employ over 6000 people and opportunities for a 
capable experienced tactful WORK STUDY ENGINEER are 
considerable. By experience is meant at least five years’ recent 
practice in Work Study in General Engineering and the candidate 
should have H.N.C. minimum with an engineering apprenticeship. 

Salary will be attractive and there is a generous pension scheme. 

The preferred age is 30-40, but this is not rigid. 

Applications should be sent to the General Works Manager, 
BOX No. E9635, ‘ The Engineer.” 








STEAM TURBINE DESIGN ENGINEER 


Several vacancies exist at Pametrada Research Station for 
DESIGN ENGINEERS who are interested in marine propulsion. 
The work is of an advanced nature and a great variety of problems 
are dealt with, including aerodynamic design and stressing, vibra- 
tions, heat balances, &c. Applicants should have a good Engin- 
eering degree or equivalent qualification. Some knowledge of 
marine work will be an advantage. Starting salary will range 
from £1000 to £1500 depending on age, qualifications and experi- 
ence. Staff Pensions Scheme and good working conditions.— 
Apply in confidence to the Director, Pametrada Research Station, 
Wallsend, Northumberland. 








THE NUCLEAR POWER PLANT COMPANY LIMITED 


requires 


PLANNING ENGINEERS 


to take an active part in the forward planning of the construction of Nuclear 
Power Stations. 

Applicants should have had sound practical experience, preferably some 
design experience, and should be fully conversant with modern Power Station 
practice. A knowledge of the economics of site construction would be a distinct 
advantage. 

The Company operates a contributory pension scheme, and assistance with 
house purchase is given to married men. 

Mechanical, Electrical and Civil Engineers are invited to write, giving details 
of age, qualifications and experience, to :— 

The Secretary, 

The Nuclear Power Plant Co., Ltd., 
Booths Hall, 

Knutsford, 


Cheshire, 


i ference : TE/PE/63 
Quoting refe ies 











WESTINGHOUSE BRAKE ‘AND 
SIGNAL COMPANY LIMITED 


A number of vacancies exist for young engineers interested in design or pro- 
duction engineering. The fields include the following : 


1. The design and development of electrical equipment incorporating 
copper-oxide, selenium, germanium and silicon rectifiers, including trans- 
formers, transductors and associated control circuits. 


. The design and development of electric motors and electro-magnetic 
devices used in electro-pneumatic braking systems. 


. The design and development of compressed air, electro-pneumatic and 
vacuum brakes and associated equipment for railways. This vacancy is 
suitable for recently qualified Mechanical Engineers seeking further 
training. 

. Production engineering problems arising in the manufacture of rectifiers 
and the improvement of production processes. 


. Similar work in connection with the manufacture of railway signalling 
products. 

. The application of Time Study to a variety of manufacturing processes, 
including the production of colliery equipment. 


QUALIFICATIONS : Opportunities exist for candidates with O.N.C. or 
H.N.C. in Mechanical, Electrical or Production Engineer- 
ing, or Physics, and on design work also for engineering 
graduates. Training will be given in specialised fields 
where appropriate, but some previous industrial 
experience would be an advantage, with a knowledge of 
Work Study in the case of production engineering 
vacancies. 


The majority of appointments are of a junior nature, 
suitable for candidates in the age range 20-30. 


AGE RANGE: 


Apply in writing, giving age, qualifications, experience and present salary, to : 
The Personnel Superintendent, Westinghouse Brake and Signal Company 
Limited, Foundry Lane, Chippenham, Wiltshire, quoting reference GEN/1/ 


ENR. 
E9632 a 
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READS LIMITED OF LIVERPOOL 


invite applications for the 
following post : 


HEAD OF PRODUCTION 
ENGINEERING 


The holder will be required to build up 
and manage a department responsible for 
dealing with production problems in the 
can and drum making industry. 

Candidates should have occupied a post 
of similar responsibility, preferably in the 
metal container industry. They should 
possess a qualification equivalent to 
A.M.1.Prod.E., or have had considerable 
experience of the industry. 

Salary will be negotiated on the basis of 
experience and knowledge of the industry 
FURTHER PARTICULARS AND A 

FORM OF APPLICATION FROM : 

THE SENIOR PERSONNEL OFFICER, 

READS, LIMITED, 
ORRELL HOUSE, 
ORRELL LANE, 
LIVERPOOL, 9. 
E9630 a 








ASSISTANT GENERAL 
WORKS MANAGER 


The services of an ASSISTANT GENERAL 
WORKS MANAGER are required by a 
general engineering Company of world-wide 
repute situated in the North Midlands. 
Candidates, who should be between 30 and 
40 years of age, must have served an engin- 
eering apprenticeship and have had con- 
siderable experience in general engineering 
They must also be experienced in the run- 
ning and organising of process planning, 
ratefixing, jig and tool and methods depart- 
ments. A degree in engineering would be an 
advantage. This important position offers 
excellent scope for the right man in a 
modern, progressive organisation where 
excellent working conditions, superannua- 
tion scheme, &c., are in operation.—Write, 
giving fullest details of education, experience 
to date, salary required, &c., to BOX No. 
E9640, “‘ The Engineer.”’ 











REQUIRE 


MACHINE SHOP 
SUPERINTENDENT 


Only young men able to produce 
absolutely first-class machine tool 
components of highest quality and 
fine limits, and previously employed 
by a Company of standing on such 
work will be considered. 

Plant to handle includes all machine 
shop facilities necessary to produce 
machine tools in their entirety. 


Present number of employees 120. 
Developing to 200. 
Monthly staff appointment. 


Excellent scope for top grade 
“go getter” Executive. 


Apply in complete confidence, stat- 
ing career in correct chronological 
order, together with commencing 
salary required, to :— 


BALDING ENGINEERING 
LTD. 


Beaver Works, Norwich. 


E9625 a 

















ELECTRICAL ENGINEER 


An Electrical Engineer is required in the Power Plant Department. 


Applicants must be fam 


iliar with the operation and maintenance of electrical 


plant normally associated with Power Stations. The successful candidate will be 
expected to prepare planned maintenance schedules, and supervise day to day 
maintenance in the various sections of the Department. 

Candidates must be able to produce evidence of an advanced technical 


education. 


Please write giving full details of age, experience, qualifications and any infor- 


mation considered relevant to :— 


Superintendent, Personnel Services, 
THE STEEL COMPANY OF WALES LIMITED 
(Steel Division), 
Abbey Works, Port Talbot, Glam. £96274 








ENGINEER 


SITUATIONS WANTED 





CANADIAN - MECHANICAL ENGINEER, 
bilingual, age 27, H.N.C., June, 1959. Extensive 
drawing-office and practical engineering experience 
in U.K. and throughout Eastern Canada. Seeks 
interesting position in Canada starting July, 1959.— 
BOX No. E2254, *‘ The Engineer.” hk 


SALES EXECUTIVE, retiring from responsible 
position January 3ist, energetic and healthy, good 
engineering background (refrigeration, fire protec- 
tion, mechanical handling), 30 years’ valuable expe- 
rience selling high priced engineering products to top 
management. Seeks position in Sales Office, 
Administration, Technical Representation, or would 
consider Agency on retainer and commission for one 
reputable firm. Resident South London.—BOX No. 
E2255, ** The Engineer.” B 





SUB-CONTRACTING 








CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.1.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (’Phone, Byron 1178). E109 mw 


KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter —ARMYTAGE 
BROS. (KNOTTINGLEY), Lid., F . 
Knottingley. Yorkshire (Telephone: Konottingley 
2743/4). E116 mw 


HEAT TREATMENT IN ALL ITS BRANCHES 
A.LD., A.R.B., and LE.M.E. approved.—Harmax 
Heat Treatments, Ltd., 72, Brewery Road, London, 
N.7. Phone : NORTH 4451. £9293 mw 





SUB-CONTRACTING 

Capacity Available for 

DESIGN/DETAILING 
of 


Chemical and oil plants from flow sheet stage. Steel 
and reinforced concrete structures. General plant and 
pipe installations. Supervision of contractors, 
manufacturers and installations. 

Procurements on behalf of clients. 

Specialists in attendance in the above fields. 


CLARENDON INDUSTRIAL SERVICES, 
LIMITED, 
Clarendon House, 
24, CLARENDON ROAD, 
ECCLES, Lancs 


Tele. No.: Eccles 2316/7. 
£2234 mw 








HARMAX 
HEAT TREATMENTS Ltd 


A.R.B., A.LD. Approved. 
Approved NIMONIC 


Ferrous and Non-ferrous 


Sone nano eneasen 


Heat Treatment Specialists. 


72, BREWERY ROAD, 
LONDON, N.7. 
Phone: NORth 4451. P.B.X. 


E146 mw 
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FOR HIRE 





LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150f. hi for immediate hire.— 
Beliman’s, 21, Hobart House, Grosvenor Place, 
S.W.1 (Phone, SLOane 5259). E103 « 








PATENTS | 





THE PROPRIETOR of British Patent No. 719,939, 
entitled ** MATERIAL SEPARATING APPARA- 
TUS,” offers same for Licence or otherwise to ensure 
practical working in Great Britain.—Inquiries to 
Singer, Stern and Carlberg, 14E, Jackson Blvd., 
Chicago 4, Illinois, U.S.A. E9584 u 





AGENCIES 











A WELL-KNOWN FIRM OF STEEL FABAI- 
CATORS desires to appoint AGENTS, preferably 
on a commission and expénses basis, for areas other 
than the Central Midlands. First-class workmanship 
in a new factory with capacity for machine tool 
bodies and similar fabrications up to a maximum 
weight of 12 tons per piece. Competitive prices and 
good deliveries are quoted and customers already 
include many well-known firms. Position would suit 
gentleman calling on heavy engineers and consultants 
with non-competitive agencies. —BOX No. E2253, 
“ The Engineer.” D 





BUSINESS OPPORTUNITIES 











MANUFACTURE OF THEIR 
PRODUCT (now completely sub-contracted) with 
to Contact Small to Medium Size Light Engineering 
Firm already manufacturing one or more of their 
own standard lines and with surplus machining and 
light precise assembly capacity, with a view to pur- 
chasing major or whole interest. Replies, wiiich are 
solicited from principals only, will be treated in the 
strictest confidence—-BOX No. E2259, “ The 
Engineer.” o 


ADVERTISERS WISHING TO UNDERTAKE 
COMPLETE 





FOR SALE | 








NATIONAL COAL BOARD 
EAST FIFE AREA 
LANCASHIRE BOILERS FOR DISPOSAL 


There is available for disposal at Wellesley 
Colliery, the undernoted equipment : 

i. LANCASHIRE BOILER 30ft. long by 
9ft. dia. Working pressure 150 Ib per sq. in. 
Date installed-—-November, 1946. 

The boiler is fitted with : 

2. OLDBURY CHAIN GRATE STOKERS 
(38in.). (Not complete, motor and switch 
control not available.) 

Force draught fan. 

Safety Valves (Spring and dead weight). 

Check Valve. 

Low and high water alarm valve. 

Pressure Gauge and Water Column Glasses, 
and cocks. 

Further details or arrangements to visit the 
Site may be obtained from the Area Purchasing 
and Stores Manager, National Coal Board, 
East Fife Area, Wemyss Road, Dysart, Fife. 
Telephone No. : Dysart 5771. 


£9645 co 


NISSEN TYPE HUTS for sale. Prompt despaich 
of 16ft., 24ft. and 30ft. wide buts : also “ Romney” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and — steel framework with gal- 
vanised corrugated steel sheeting —Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Bram 

Road, Bexleybeath, Kent (Tel.: Bexleyheath na 
ce] 





VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
BARROW-IN-FURNESS 


are seeking first-class men for the following vacancies. 


1. SENIOR DRAUGHTSMEN 


req 


Auxiliaries or Pipework. 
Applicants should have serv 


wired for work on Marine Propulsion Machinery and ~ installation. Experience in at least 
following is desirable—Internal Combustion Engines, : 

na : Technica! qualifications—Ordinary National Certificate or equivalent. 

ed a recognised Engineering Apprenticeship. 


Boilers, Turbines, Gearing, 


2. SENIOR DRAUGHTSMEN 


required with experience in Hydraulic Mechanisms for particular application in nuclear work. 


3. DESIGNERS 


i i in the design of any of the following—Boilers, Turbines, Auxiliaries and 
eS Saloan, feapestonee poh machinery of advanced design would be an advantage 


Marine Installations. 


and applicants should possess a University Degree or equivalent qualifications. 


The above appointments are 


Liners, Naval Craft and Nuclear Powered Vessels. Salary =p 


ity is offered and there is a contributory Pension and Li iy 
we Ayame entice ental on the coast adjacent to the Lake District. The Company has a 


Grounds, with comprehensive recreational facilities both social and 
he town and surroundings can be sent on request. 

i 14 be addressed to the “ TECHNICAL MANAGER, VICKERS- 
IONGS\ENG EERS) LTD., NAVAL CONSTRUCTION WORKS, BARROW- 


The town is pi 
well-appointed Sports Club and 
sporting. An illustrated guide tot 
All apol 
ARMSTRONGS (ENGIN 
IN-FURNESS, LANCS.” 


for work in connection with machinery for Tankers, large Passenger 


Propriate to experience and responsi- 
¢ Assurance Scheme. 


E9521 a 








CAPACITY AVAILABLE FOR 


DESIGN/DETAILING 


OF 


CHEMICAL, OIL & REFRIGERATION PLANTS 

SPECIAL CONVEYORS & FACTORY MECHANISATION 

STEEL & REINFORCED CONCRETE STRUCTURE 

GENERAL PLANT & PIPE INSTALLATIONS 

ELECTRICAL. POWER STATIONS, VEHICLES, ETC. 

SUPERVISION OF MANUFACTURERS & INSTALLATIONS 

ESTIMATING — PROCUREMENTS — TRACING 
QUALIFIED ENGINEERS 


Our representative will visit you upon request 


RODGER, SETTERINGTON & PARTNERS 


Hanger House, Western Avenue, Ealing W.5 
PERivale 7877. 
(Members of the Federation of Engineering Design Consultants) 


E9N64 uw 








Classified Advts. continued on page 120 
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PULSOMETER WE FM & 


PUMPS 


@ One of a large range sup- 
plied to ali parts of the 
World. 












@RATED FOR 
1334 GALLONS 
PER MINUTE 

@ RUNNING AT 
(S00 REVS. PER 
MINUTE 

@HEAD— 2570 FEET 


 ) Several Designs made for riydraulic Power installations and 
many other purposes 













Per 


° MIGHEST 


ene ree te 


Press rend 


On all classes of steel and non-fer- 
rous tubes, these Bronx Type 6. CR. 
machines (all rolls driven) are 
unequalled for the highest straighten- 
ing speeds giving perfect straightness 
with perfect surface finish. Hlustrated 
is Type 6. CR4—other machines in 
the series are capable of dealing with 
tubes from to 12” dia. 





MULTI - CROSS ROLL | 
TUBE | 
STRAIGHTENING 








Capacity of 
Machine thowr 
‘tees tet @ 


Made om all wres 
Mwetrated 
eter ature 


on requett 


Telephone: LYE 2307 and 2308 


LYE, WORCESTERSHIRE 








BRONX ENGINEERING CO. LID., 


ENGINEER 


FOR SALE 


600 


FOUR MODERN 400 h.p. ROLLING MILI 
DRIVES, each incorporating 400 h.p. English 
Electric slip-ring motor, 440 volts, 3-phase, 50 
cycles, 738 r.p.m.., direct coupled to Power Plant 
gear giving final speed of 30 r.p.m., each motor 
with twin flywheels having total kinetic energy of 
10,000 h.p. seconds, each with barring motor and 
automatic control gear. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.1 





Tel.: Shepherds Bush 2070 : and 
STANNINGLEY, Nr. LEEDS 
Tel.: Pudsey 2241 £204 G 
FOR SALE 


4000-ton HYDRAULIC PLATE FORMING AND 


BENDING PRESS by Schioemann, table 18ft 
9in. wide by 10ft., admitting 18ft. 9in. adjustable 
daylight 2ft. Bin. to 10ft. with oump unit 
2000-10n HYDRAULIC FREE FORGING PRESS 
bed 8ft. Jin. by 8ft.. daylight IIft., all steel con 
struction, can be offered with high-speed pump 
and control gear 
11))+-ton DOWN STROKE HYDRAULIC PRESS 
by Loewy, ram 27 lia. t Ma stroke, table 
40thn. by 44in 
S0-ton HORIZONTAL SECTIONAL EXTRI 
SION PRESS with self-contamne mp u 
MANY OTHER LARGE HYDRAL TLIC PRESSES 
FOR ALI putt AVA Amit PROM 
STrx & 
Ritt>) BROTHER i™ tiem 
Regia ‘ 
A wich Indus sta ' 
' 
SPECIAL OFFER 
‘ 
: 
—s 
vritieasaiva US. OLANCEI, Liivilili, 


ROAD, LEEDS, 12 


WHITEHALI 
Tel.: 639081 (10 lines) 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD 
KIRKBY TRADING ESTATE, LIVERPOOL. 


Simonswood 336! 


ines) 
F9428 G 


DOWN? — 





Remember 
WAROS 


might have (?/ 


THOS. W. WARD LTD | 


ALBION WORKS, SHEFFIELD 


Jan. 16, 1959 
FOR SALE 


FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
Sft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia. 100/ 
150 Ib. w.p. ; reconditioned &ft. 6in. down to 3ft. 
dia. ; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
300 reconditioned Verticai Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 

Broomwade 500, 400, 300, 200 and 130 c.f.m. all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS.—-150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain, forry 
mounted, 30fi.-70ft. extendibie jib; 10-ton 33 
R.B. track mounted, 40ft. jib ; 84-ton Ransomes 





Petrol/Electric, 21ft. jib; 6-ton Coles Diesel 
Flectric pneumatics, new 1948 (2); 6-ton Coles 
Diesel) Electric, solids , 4-ton Coles Diesel 
Electric, solids, 1945 4ton Jones KL44, diesel 
1980 }-ton Jones “Super 40 diesel, pneu 
matics (3). 2-ton Jones “Super 20” diesci 
Oneurnwatics 
DERRICK CRANES 10-ton Anderson Grice 
steam, 120%. jib 7-ton Rushworth, hand 30% 
b; S4on Wilson Fiectr 70m. yb 14-tor 
Anderson Grwe hand, 40°. it 
RAIL CRANES S-ton Brownhots. stea Sit 
h lO-ten Coles steam, 4011. jl y aot 
amy bl) ae ‘ Sew “nH ‘ 
‘ wanes Sheld Sm t 
toro ' ler lexe “) ' Uy 
jese!, #088 4 Nagra ‘ 
; a 6 " Pectert " 
‘ : ah ‘ 
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Pri mpi . ‘ 
ue “ ‘ 
* om : ‘ 
ae ‘ 
" w> 
| 
: 
“ " " 
’ 
. 
& 4h eee ve 
| y price 
JOSEPH PUGSLEY & SONS LTD 
Brist 
Tel.: B ¢ 
F948 
FOR SALE 
oO ) la Ce l 
ar, & 
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en ‘ ’ te — Te . 
sles, & 
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FRED WATKINS (ENGINEE RING), 


1TD. COLBPORD. GLOS 
Te Coleford 2271/27/34 Fljl2 6 
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AUCTIONEERS & VALUERS 


u 
y 
\ E .t- R 
‘ By order of the MINISTER OF WORKS, 


Messrs. 


FULLER HORSEY 


Sons & Cassell 
have been instructed to offer for SALE by AUCTION 
in Lots on the premises LOWERHOUSE FAC- 
TORY, PADIHAM, NEAR BURNLEY, LANCS., 
on TUESDAY, 27th JANUARY, 1959, and following 
days at I! a.m. precisely each day, 


ELECTROLYTIC MAGNESIUM 
PLANT 


including : 5 Sweetiana, Size 10 FILTER PRESSES 
29° TROUGH MILLS; 23 Kek No. 3 FINE GRIND 
ING MILLS; 10 HAMMER, SWING BEATER 


/ 


RING ROLL, PULVERISING and CRUSHING 
MACHINES; 6 PRECIPITATORS 6 Newel 
77 4 =« §S ROTARY KILNS; 2 26 4 
ROTARY COOLERS: 2 Broom & Wade Type 
FH AIR COMPRESSORS; 2 Hell CO2 COM 
PRESSORS 


MACHINES ; 10 2-ton CRUCIBLE FURNACES 








6 CRUCIBLE TILTING MACHINES : 4 SWARI 
STIRRING MACHINES >? Visco Beth DUST 
FILTERS 17¢ FLECTROLYTK crLl 
TANKS Carbor A ] nu «Uf me ATR 
ord GAS BLOWERS 7 Redler CON 
VEVYORS and FLEVATORS CENTRI 
FUGAL and other PUMPS Rall Vi 
Ha Miner Ele CHLORINATING PLR 
NACES Wash Tower Sa 1 . ' 
Hea He ‘ . Hun ke ' 

i ys Hows la " " 
M HHP caRTM "KM 
MOTOR GCE NPFRATOR SET ‘ vt 
' x Mtl mniie rn if “4 
“ 17 ot? | th 'k ' 
’ 1 ’ 
. ’ : ‘ 1% 
: 
“i ' “ " 
; ; meee : 
’ 
( € i-steel con i ‘ rs 
400 '440/'3/50, le } 
+ 16in gap in side trame 
i | 
ner nute 54 | 
CRAIG and DONALD Model 400 Stee 
Motorised, Double-Geared Press B f steel | 
ite ruction é ed € I | 
' | 
4403/50 pressure rt € | 
ipacity 10ft. Dy , ae < 
veen side frames 82in str | 
“ Weight approximately 29 
BESCO No. 21 size Inclinable Pc P | 
erated non repeat h. ran { 
oetac tit if | 
r ba a 
! 
i 
n seKi ~ vi ‘ u. (rcures , " z 1 
Machine, at present ted with « for ng ' 
t -t angle sat +. diameter of al 
th between Dearing lhger “ king 
’ table ya 4 ers arrange 
arranged ef “440 ( 
tw rove L TINE r ‘ 1 P Me . 
Me « on) 4404 %) . ” fe 
ce arrvete 
d | tee . 
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RLSHWORTH DD " J t Powe 

‘ ‘ i « - e | 
e ; ’ ' a) 44 “0 

4 cel 4 b ™ end | 

| 

r gray f the ab ile 

\ ble Mire Purchase he obtained 
MACHINE TOOLS, NEW AND USED 
cw PE very Dex mnon Attract c Prices 


F. J. EDWARDS LTD., 


159.361, EUSTON ROAD 

LONDON, N.WI 

Telephone : EUSton 4681-3771 
And at 

LANSDOWNE HOUSE, 41, W 

BIRMINGHAYV 

Telephone : Central 7606-8 


ATER STREET 
3 
£207 o 





2 Henry Simon INGOT CASTING 


THE 
AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 


Specialists 
IN THE 
SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 





10, LLOYD'S AVENUI 
LONDON E.¢c.3 
Telephone ROVAL 48 


JOHN FOORD 


& COMPANY 


VALUERS AND 


£. L. JU'DSON, F.R.I.C.S., F.A.1 

E, BEDDARD, A.1.MECH.E., P.A.L.P.A 
M. S. CHEAVIN, F.A.I. 

G. E. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS _ of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1 


HYDE PARK #8844/5/6 (3 lines) 





| 
Telephone 





ENGINEER 


AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 
AUCTION SALES 


VALUATIONS 


INDUSTRIAL PROPERTIES 





FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Tetephone 
: 


4 


Telegrams 


Monae * lines Sues London 


OF PLANT, MACHINERY AND 


121 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO, 


Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 








73, Chancery Lane, London, 
W.C.2. 


HOLBORN 84!! (8 lines 





r . 


GOVERNMENT 


_ 





renruary 5-4 Centr 


od Eastriggs. Annan. Dumfrieeshure 
to be subrnetted by 30th January, 1999 
ATIONS (@) for Catalogues for the auct 


Ten 
APPLIX 


ers 


(>) for Tender Forms, stating 


Ministry of Supply 





wm. 


SURPLLS 


Viiscellaneous stores a! Ordnance Depot SIMMONS & SON 
nc ng hand tools, Didcot, Berks (Dept. I 12 Matior 
Road, Reading, Berks 
(Te 54025 
February 10-11 Miscellaneous steres M.O.S. Storage Depot, RUSSELL, BALDWIN 
Rotherwas, Hereford. & BRIGHT, LTD. (Dept 
L) 20, King Street 
Hereford 

(Tel 4366.) 
February 18 Miscellaneous stores Northern Command Ord- BARTLE & SONS 
nance Sub Depot, Bar- (Dept. L), 50-52, Mer 

low, Nr. Selby, Yorkshire. rion Street, Leeds 

(Tel 2.0898} 
February 20 Miscellaneous stores Returned Stores Group FENN, WRIGHT & 
Reed Hall, ( olchester co Dept I 140 


iTel 71 
SALES BY TENDER 
SANDBAGS. Large quantity, mostly teated by cuprammoniem process Size Iii by 
t4in To be offered 9 Lots of approximately 90.000 
A por omumate ) short toms of ALUMINIUM POWDER (heavy and legit) located at 
Rhydymeyn, Nr Mold. Plintshture : Featherstone, Staffs 


shown above (price of catalogues 


Directorate of Disposals, First Avenue Hous: 


Wiener « 





STORES 


High Street, Coicheste 


ek 


Ruddington Sr Nottingham 


son sales should be made on/y to the Auctioneers 
1). P.O. only) 

whah tender w required. should be made to the 
High 


























Holborn. London. W.C.1 
Bia: 
FOR SALE — 
FOR SALE, HEAVY STEEL OVERHEAD ‘ 
TRAVELLING CRANE GANTRY, capable FOR SALE | FOR SALE | 
of carrying two 130-ton overhead travellers 


182ft. long, height to crane rails J0ft., box section 
longitudinal girders 3M. deep, 16 stanchions of 
lattice box construction. Total weight 150 tons 
With or without two 130-ton Electric Hydraulic 
Overhead Travelling Cranes, 37ft. span 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate, 
London, S.E.18. 
Telephone : Woolwich 7611/6 
£9530 o 











METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 Fr p.m., 
400/440, 3/50 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8 i rpm 
Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 


Newport, Mon 


Tel. : Newport 66941 (6 lines). 


£120 G 








HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
All kinds of Hydraulic Equipment in stock. 
THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14. 
East 1844/5. 


Ellie 
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-GAVING 


IN ALL-PURPOSE POWER! 


DOOUSEHOoOG YOU SPECIFY THE FEATURES! 


YOU DON'T HAVE TO BUY WHAT YOU DON'T NEED! 


'y ) This new all-work wheel tractor is the most economical buy ever! Although designed to 
QO operate a big range of industrial tools, it can be supplied with just the features you want 

D for any one specific job! 
The B-250 offers you, for instance, the choice of several rear linkage combinations. With 
the drawbar/no-hydraulics combination you have a low-cost haulage unit. With fully 


live hydraulics but without three-point linkage you’ve everything you want for opera- 
DIESEL TRACTOR ting loaders and remote cylinder-controlled equipment. And with the 


complete three-point linkage you havea truly versatile outfit. 
30 B.H.P. 































Because you order only what you want you’re bound to save money in 
buying the B-250. Contact your International Harvester dealer now 
for fuller information. 





Nicaea 


Performance-proven Features 









DIFFERENTIAL LOCK The B-250 is the first British 
tractor to give you this featur which is standard 






equipment. It enables the B-250 to operate in slippery 






site conditions where larger and more powerful tractors 






are often immobilised. 














LIVE HYDRAULICS These are truly live because 
they’re engine driven. Uninterrupted by clutch action 
and independent of the power take-off, they give you 
faster, more responsive control. 



















INTERNATIONAL 
HARVESTER 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED, HARVESTER HOUSE, 259 CITY ROAD, LONDON, E.C.1 
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AERASPRAY Air 
Compressors 


Repeat orders for large batches of our Air 
Compressors are regularly received from 
exacting customers (Apart from wholesalers). 
The reason is easy to find. Our aim has 
always been to produce something of sound 
design and make it so well that we could 
give Ten Years Guarantee at no greater cost 
to ourselves than would be involved in 
attending to complaints and servicing an 
article of lesser worth. We have been very 
successful in this aim. Receiver mounted sets 
are made up to 35 cub.ft.min. piston dis- 
placement for auto-stop-start or continuous 
running and pressures up to 200 Ibs. per sq. in. 
@ New Catalogue Gladly sent on Request 

AERAISPRAY ASSOCIATED LIMITED 


Makers of, Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths; Conveyors; Infra Red etc. Stoves; Automation ay 
82, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 509 

Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt sake ene 
Representatives at Glasgow, throughout Britain and the world 
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MITTS fer Good Measure | 


To Industry, the name SMITHS has a 











world of meaning. It includes a reputation 


for Good Measure, good measure in the sense of the 






long-term accuracy of their industrial instruments, good 
measure in terms of the service offered by 
unrivalled research and test facilities 


This latter, may be said to be immeasurable 


AVAILABLE IN CHOICE OF FOUR MODELS 


each complete with case and accessories, as under :— 


A.T.H.4 0-§0,000 r.p.m. A.T.H.7 0-20,000 r.p.m. 
illustrated 
A.T.H.6 0-10,000 r.p.m. A.T.H.10 0-§,000 r.p.m. 


Examples of 


SMITHS 


Good measure 


Es 









Pre-determined Synchronous Electric Tacho- HAND TACHOMETERS 
Counters for count- Hours Counters meters a.c., d.c. & 
for indicating life Three Phase. 
of equipment in 
a.c. Circuits. 


i 


ing re-set Quan- , : 
. P ' Provide an accurate method of making spot checks of :— 





tities 


ROTATIONAL SPEEDS—Shafts, spindles, gears, rotors and rolls. 


LINEAR SPEEDS (ft/min or metres/min)—Metal strips, textiles, 


paper, wire, plastic film and conveyed material. 


SURFACE SPEEDS (ft/min, metres/min). Cutting and grinding 





operations of machine tools, processing rolls unwind rolls or wind-up 


rolls for extrusion and strip production. 








Petro-flex”’ Transistor Batch Calibrated Relays 
Flexible Tubing Counters for high for the control of ? : ve : ee me 
eh eal oe speed counting voltage, current Readings can be taken in bad light or where the dial is visually 
c 
B of repetitive and speed to »bscured 
- 5 , - 4 -d. 
pressure types. quantities. 1% accuracy. a 


For Good Measure in Industrial Instruments specify SMITHS | 


WRITE NOW FOR 
INDIVIDUAL LEAFLETS | INDUSTRIAL INSTRUMENT DIVISION 


Chronos Works, North Circular Road, London, N.W.2 Telephone: GLAdstone 1136. 
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Steelwork for Industrial Buildings 


The reconstruction of one of the ARROL 
All types of Steel Framed Buildings; Fixed and 


illustrated above, demonstrates , , 
workshops, illu bove, demo Opening Bridges; Cranes and Mechanical 


constructional engineering skills long famous Engineering work; Dock Gates; Sliding and 
throughout industry. It also ensures that Floating Caissons; Compressed Air Locks; 
ARROL will be able to satisfy the ever Hydraulic Machinery; Prpe Lines, Surge Tanks, 


. ‘ . Sluices and other equipment for Hydro-Electric Projects. 
increasing demands for their services. 





Workshop dimensions: 100 ft. x 570 ft. | 


Cranes: Two 35 ton Arrol Cranes. 


SIR WILLIAM ARROL & CO LTD GLASGOW Nune 
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Control 





strumentation 


Complete Installations 
Designed, 
Manufactured, 
Installed and 
Serviced. 


Prompt attention to your enquiry will be 
given by 


Head Office: Abbey Road, Park Royal, London, N.W.10. 
Phone: Elgar 7641/8. Grams & Cables: Elflometa, London, Telex. 
Factories: Abbey Rd., Standard Rd., & Minerva Works, Chase 
Estate, Park Royal and Maryport, Cumberland. Engineer 
Representatives in all areas. Agents in all principal countries 


throughout the world. 
Member of Elliort-Automation Group 








